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PREFACE TO THE FOURTH EDITION 


In the three years that have elapsed since the publication of the third edition 
there have been a number of significant advances in the study of genetics, 
physiology of the foetus and newborn infant, child development, and immunity. 
Recent legislation has modified the procedures relating to children brought 
before juvenile courts, and a very relevant Government White Paper (referred to 
in a postscript) has appeared whilst the book was in the press. These various 
developments have necessitated considerable revision of the text, and a number 
of sections, e.g. those dealing with the genetical aspects of child health, 
emotional development and juvenile courts have been completely rewritten. 
New chapters dealing with prematurity, accident prevention, and family 
planning have been added. 

The original arrangement of the book has been retained. It is divided into 
two parts. The first deals with normal development. The second is concerned 
with those social agencies having a direct impact on the child. The purpose of 
the book is to bring together some of the widely scattered information relating 
to child health, in which a wide variety of disciplines are involved. Each chapter 
should be regarded as an introduction to its particular subject, intended to 
provide the basis for further enquiry rather than complete coverage. 

ACKNOWLEDGEMENTS. In addition to those authors, editors and publishers 
named in the text who have permitted the reproduction of material or illustra- 
tions which have appeared elsewhere, I am grateful to the World Health 
Organisation for Figs. 77 to 8o, 85, and 93 to 95, and to the editors of the 
Canadian Medical Journal for permission to include in Chapter 18 part of the 
material of the Sixth Blackadder Lecture. I am particularly indebted to all the 
contributors who expedited their work to meet an unexpectedly early call for 
a new edition; to my wife for much help with proof-reading and indexing; 
and to the publishers for their customary courtesy and co-operation. 


R. W. B. E. 
1965. 
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INTRODUCTION 


Tue combination of an exceptionally long period of prenatal development with 
a long period of postnatal immaturity is a characteristic of human development. 
Ihe comparatively few mammalian species which have a gestation period as 
long as forty weeks give birth to young which are relatively more advanced than 
the human newborn infant, and those which are born in a state of extreme 
immaturity after a short gestation period attain maturity more rapidly during 
postnatal life. This prolonged period of human apprenticeship, covering infancy, 
childhood and adolescence, is the price paid for the development of the highest 
intellectual skills; physical maturation is delayed to allow time for perfection 
of other than physical function. It follows from the long period during which 
the human young is wholly or partially dependent on the mother, that she herself 
ction and support of her mate, and ideally of the 
e whole of the child-bearing period. The child’s 
by the mother, subsequently by the 


will normally require the prote 
extended family, throughout th 
apprenticeship also will be directed first 
mother in partnership with the father, by the immediate family, and finally to 
an increasing extent by the community of which the child becomes a member. 
When this apprenticeship is distorted or abused, or the normal chain of parti- 
cipants broken, it cannot be expected that the child will fulfil his potentialities 
or reach the highest state of development of which he is capable. 

Development. If the whole process of development from conception to 
maturity is regarded as one designed to fit the child for adult status in the 
community, it is equally important to remember that each phase of development 
has individual claims and potentialities of its own. As Capon has said, “The age 
of childhood would indeed be dull, insipid and unpromising if those responsible 
for the management of children thought only of ultimate aims.’ In fact, the 
ultimate aims will be defeated unless each successive phase of development is 
lived fully, healthily and enjoyably as it is reached. 

Whilst the foetus in the seclusion of the womb is less accessible to positive 
s than is the child after birth, it can at least be protected from 
li which may jeopardise its survival or hinder its 
advance. Prevention or treatment of maternal infection and disease, safeguarding 
the maternal diet, preparation for safe delivery and breast feeding, early recog- 
nition of abnormality, and general attention to maternal health and well-being, 
will all help to ensure successful prenatal development. The process of birth 
itself, though hardly to be enjoyed by either mother or infant, can be stripped 
of many of its potential hazards, and become an incident rather than a disaster 
on the long journey from the uterus to the grave. 

Following birth, the newborn infant is still supremely helpless and dependent. 
It will be more than a year before he can even walk securely, feed himself, or 
communicate intelligibly with the outside world, Five more years are necessary 
before he is ready for formal education or can be relied on to protect himself 
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benign influence 
a variety of harmful stimu 
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against common hazards, and it is well into the second decade of life before he 
begins to reach puberty and experience the rapid spurt of growth and emotional 
development which this entails. A full twenty years are required before he is 
generally regarded as having attained adult status and even then it is often a 
further five or more years before he can aspire to economic maturity and 
parenthood. 

If this long period of dependency, for which society is paying increasingly 
heavily, is to yield maximum future benefits, it must be properly understood 
and productively employed. Each stage of development must be recognised, 
respected and fulfilled. Just as the inch-leng newborn kangaroo is carried in his 
mother's pouch, so the human infant should pass from the security of intrauterine 
life to the almost equally secure maternal environment where he is cherished, 
protected, and fed, his wants promptly recognised, and his earliest efforts at 
self-expression and initiative stimulated and encouraged. Where the intimacy 
of the mother-infant relationship is broken or by-passed, the infant's develop- 
ment inevitably suffers. Spence (1946) has, emphasised the sapping of maternal 
confidence which ensues when an infant is handed over to the charge of others 
in sickness, and how this may be overcome by encouraging the mother to co- 
operate in the care of her baby in hospital. The effects of prolonged separation 
or neglect on the infant are likely to be even more disastrous. Bowlby's study of 
"Maternal care and mental health’ has shown that children deprived of maternal 
care in infancy are not only liable to suffer in their own emotional development, 
but also to perpetuate the deprivation (and all that that entails in future neurosis 
and ineffectiveness) in their own children. The causes of deprivation are 
numerous: the child may suffer in his own home through the neglect of parents, 
the home may be broken or incomplete owing to death, prolonged illness, 
divorce, eviction, illegitimacy or maternal employment. But whatever the cause, 
the aim should be to maintain or substitute a valid mother-child relationship, 
whether through support of the family, fostering, adoption, or other means (see 
Chapter 14). Failing this, the deprived child's retarded emotional development 
is liable to make him a permanent burden to the community and to himself, 
and to establish a vicious circle which will prove a continued source of social 
infection. 

The family. Particular emphasis has been placed on the essential quality of 
the mother-child relationship for the full development of the infant, but the 
family remains of paramount importance at least during the first five years of 
life. After that age the child is extending his contacts with the outside world, and 
will be in a much Stronger position to meet adverse circumstances if his early 
childhood has been secure. Nevertheless the immediate family and extended 
family group should continue to play an important part throughout childhood 
in moulding behaviour, providing security, and preparation for adult life. 

It would seem that the industrial age has been characterised, first, by a 
reckless abandon of many of the principles which buttress the family group and 
So provide for the normal development of the child, followed by a tardy recog- 
nition of the consequences and the costly provision of substitutes. Just as the 
exploitation of child labour in industry (Gordon and Cocks, 1952) left a legacy 
of disease and inefficiency from which the industrial community took half a 
century to recover, so the weakening of the family in modern society has been 
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hu S gite anti-social adolescent and the rootless neurotic. 
(Tt has | a greater specialisation has also been responsible for an 
increasing proportion of misfits in adult life, but this in turn may reasonably 
be linked with the structure of the family. Spence has pointed out that compara- 
tively few boys now have the opportunity of seeing their fathers at work, or of 
beginning their apprenticeship as skilled craftsmen in the home.) On the debit 
side we have the widespread employment of women with young children, the 
rising incidence of divorce, the uprooting and isolation of individual families 
from their native community and extended family circle due to rehousing or 
industrial expansion and the increased tempo of social change, to mention only 
a few of the factors which undermine the stability of the family. On the credit 
side we have a degree of material well-being (for half the world) which has 
probably never been equalled; the opportunity for family planning; a reduction 
of deaths and control of disease in infancy and childhood which would have 
seemed incredible fifty years ago. And yet it has been said with good reason that 
the outstanding event in British social policy in the past ten years has been ‘the 
TC-discovery of the family' (Mack, 1955). Painful and costly as the necessity 
of re-discovery has been, policy has not yet been followed by effective practice. 
Far too little attention has been given to discovering the causes of family dis- 
integration and to support of the family under stress, compared with the resources 
which have to be devoted to the results of family breakdown. On the purely 
materialistic plane, the cost of maintaining a single deprived child inaninstitution 
is a poor investment compared with keeping a family together, whilst the amount 
granted annually for legal aid in divorce proceedings greatly exceeds the financial 
support given to the recognised marriage guidance organisations. 


‘The Normal Child’ 


Any constructive planning of the children’s services must be based on some 
knowledge of the normal development of the children for whom they are 
planned. The more extensive this knowledge is, the more likely are the services 
to fulfil the various purposes for which they are designed. A first step was the 
realisation that the child was not a man in miniature, but an individual passing 
through successive stages of development, each having limitations and require- 
ments of its own. This has been reflected in legislation, education, hospital care, 
nutrition, immunisation, care of the underprivileged, etc. But it is almost 
equally essential to recognise the wide variation which is to be expected between 
individual children falling within the range of normality. Thus all newborn 
infants have many features in common, but at the time of birth they already differ 
from each other in intellectual potential, in physical size, in maturity, and in 
genetic constitution. With increasing age, many of these differences become more 
obvious. Whilst we may, in time, so modify environment (or even influence 
constitution) that each child has the fullest opportunity of fulfilling his potential- 
ities —physical, intellectual, emotional, and spiritual —we cannot (nor should we) 
hope that the results in every case will be the same. 'The abstraction of the 
one to which no single child will rigidly conform; and it is 
Il causes much unnecessary distress to parents whose child 
sical growth, in intellect, or in behaviour. In the 


'average' child is 
regrettable that it sti 
fails to match with it in phy 
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chapters which follow, the general pattern of development will be traced, but 
emphasis will also be placed on the range of normality. 

Once this fundamental principle of normal variation is grasped, we are in a 
much stronger position to help the individual child. We can in the first place 
consider what are the requirements of every child, whether large or small, dull 
or brilliant, white or negro. From this we can go on to the special requirements 
of a variety of sub-groups—male and female, infant and adolescent, those living 
in a hot or cold climate, and those reared in a particular culture or religious 
belief. Here we immediately come to controversial ground. Since culture is 
man-made, it can be altered or adjusted by man. But sudden changes in the 
structure of a society, although initiated with the best intentions or specifically 
aimed at improving the welfare of the childhood community, may have quite 
unexpected repercussions and even do more harm than good. We have only to 
consider how the impact of Western medicine and industrial methods on Africa 
and the East are endangering the balance between food-production and world 
population and weakening the stability and strength of the family (which has 
been the keystone of African society), to see that manipulation of a culture may 
be potentially disastrous. It is seldom easy to steer a middle course between a 
fatalistic acceptance of adverse environment and rash interference, nor with 
the modern tempo to effect changes sufficiently gradually to allow the necessary 
readjustments of social structure to be satisfactorily made. 

From considering the more general requirements of the childhood community, 
the next step is to the requirements of the individual child. These will necessarily 
include the general, but they will also be more specific and more accurately 
aimed. ‘Equal opportunity for all’ is an acceptable principle only if we clearly 
recognise that equal opportunity for optimal growth, development, and fulfilment 
of each individual is the aim, not the provision of a single open door. Indeed, 
the ideal ‘opportunity’ for one may prove a dead-end to another, In the field of 
education (Chapter 17), much has already been done, and more planned, to make 
available different channels of educational advancement so that each may 
develop his capacities to the full. Technical education will prove the best 
Opportunity for one, more academic training leading to a university career for 
another. The goal, then, is not only that no child should be hindered by poverty, 
ignorance, malnutrition or preventible disease from reaching the maximum 
development of which he is inherently capable; but that environment should 
actively help in this fulfilment of his potentialities. It is equally important that 
the finished product, the mature, fully-developed adult, should be able to do 
more than simply exist without friction in the culture in which he has been 
reared; he should be able to find constructive employment for his capacities and 
skills, and to pass on the fruits of his long apprenticeship to a future generation. 


R. W. B. Eris 
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PARTI 


DEVELOPMENT 


Chapter 1 
GENETICAL ASPECTS OF CHILD HEALTH AND DEVELOPMENT 


Characters, Chromosomes and Genes 

By the geneticist the individual is seen as a constellation of characters, character 
being the term used to designate any structure, trait or function of an organism 
whether it be inherited or acquired. The sum total of the characters of an 
individual, or of a group composed of like individuals, is its phenotype. By the 
geneticist an inborn, inherited, genetic character, be it a chemical process, a 
biochemical property, a structural or functional feature or a mental trait, is 
regarded as the end-result of the action of a gene or of a combination of genes, 
either alone or else in conjunction with that of some specific factor or factors in 
the environment of the individual. . 

The genes, the units of organic inheritance, are, according to classical genetical 
theory, resident in the chromosomes of the cell-nucleus, being arranged in a 
Precise linear order along the lengths of the chromosomes, each gene having its 
own particular site or locus in a particular chromosome. Each of the chromo- 
somes carries its own company of genes and so long as it remains intact during 
its passage from cell-generation to generation the group of genes resident in it 
will travel together, will remain linked, 

The genes contain the information, encoded in their chemical constitution, 
which is translated into the developmental pattern of the organism. The gene is 
compounded out of protein and nucleic acid, deoxyribonucleic acid, DNA. In 
the cytoplasm of the cell are particles composed of ribonucleic acid, RNA, the 
ribosomes, which are specially concerned in protein synthesis. It seems that from 
the DNA of the nucleus ‘messenger’ RNA passes into the cytoplasm there to link 
up with the ribosomes and to convey to them precise instructions concerning the 
kind of protein that is to be elaborated and the kind of cell that is to be differ- 
entiated. In this way, it is thought, the genes in their actions and interactions 
with each other and with the rest of the cell-organs, guide the processes of 
development and of differentiation. The code of information appears to be a 
non-repetitive (‘aperiodic’) linear structure in which the items of information 
are singularities arising from particular sequences, arrangements or configura- 
tions along the structure, most probably sequences of nucleotides of four kinds 
in a polynucleotide chain. 

The longitudinal division of the chromosomes during mitosis and meiosis is 
the direct consequence of the replication of the genes resident within them. 
Each gene produces a copy of itself and in this way replicas of the original 
chromosomes are created. But this copying process does not invariably yield a 
gene identical with the one from which it arose; mutation, a specific alteration 
of the internal organisation of the gene, can occur to yield a new gene, a mutant 
gene. The two genes, the old and the new, the unmutated and the mutant, form 
a pair of alleles or allelomorphs. They affect the same developmental processes 
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of the same tissues or organs but yield different end-results, the unmutated gene 
in its action yielding a ‘normal’ character, the mutant gene a novel, an abnormal 
or even a pathological character. 

Such spontaneous mutation of any one gene is an exceedingly rare event, but 
since there are many thousands of genes in the human genetic constitution, the 
human genotype, and since all of them are prone to mutation, the sum total of 
mutation is far from negligible. Mutation can be somatic or gametic, the former 
kind occurring during mitosis, the latter during gametogenesis. The effects of 
somatic mutation are to be seen in the individual in which it occurred and are 
restricted to the tissues that stem from the cell in which the copying of the 
gene was faulty. Since gametic mutation occurs in the germ-track of an indi- 
vidual its effects will be revealed in the progeny of the individual in whom it 
occurred, 

Between the characterisation of a species and the conditions of its habitat 
there must be harmony if the species is to flourish. Within limits species can 
choose and modify their environments. Environments change as do also the 
selective forces within them. Changing environments demand that the character- 
isation of the species shall be capable of change, of adaptation, of adjustment. 
Mutation is the device that has provided novelty of all kinds during the evolution 
of the species. These novelties in characterisation have been exposed to the 
selective forces in the environment, have been appraised, rejected or encouraged, 
It is mutation that has made evolutionary movement possible. The present 
characterisation of Homo sapiens (within which there isa wide range of variation) 
is the product of a very long process of selection during which countless mutant 
characters have been tested and during which a high degree of harmony between 
phenotype and physico-climatic habitat has become established. Modern man is 
more able to modify his environment to match his characterisation than his 
physical environment is capable of moulding him into conformity with its 
conditions. As a general rule, mutant characters that now present themselves 
have to be classified as abnormal, disadvantageous, even pathological for the 
reason that they tend to disturb, more or less, the equilibrium that has been 
established between characterisation and habitat. Man’s evolution as a biological 
being seems to have been completed and his further evolution as a psycho-social 
being to have begun. Mutation seems to have ceased to be necessary or desirable 
and to have become an impediment to further advancement. 

‘Thus to the geneticist healthiness and normality in development have come 
to mean the presence in the genotype of the individual of those genes that 
correspond to, that determine, that are the ultimate causes of, normality. They 
therefore also mean the absence from the genotype of the alleles of these ‘normal’ 
genes that are the causal agents of defect and derangement. Since genes must 
necessarily function in an environment and commonly act in conjunction with 
some environmental factor or factors, healthiness and developmental normality 
mean the presence in the environment of those agents which are either neutral 
or else actively health-promoting and conversely, the absence from the environ- 
ment of agents, living and non-living, which in their action, either alone or in 
conjunction with the action of certain genes, are health-destroying. 

Healthiness and normality of development, on the one hand, and genetically- 
determined disease, defect, derangement and abnormality of development on the 


4 CHILD HEALTH AND DEVELOPMENT 


other are two distinct and contrasted characterisations based upon entirely 
different genotypes. The causes of health and normality and of disease and abnor- 
mality respectively are different so that health and normality are much more than 
the absence of disease and abnormality. Since it is far easier to appreciate health 
and normality by contrasting them with disease and abnormality, far more readily 
recognised, defined and described, examples of disease and abnormality are used 
herein to focus attention upon their opposites and alternatives. 

The chromosome number characteristic of Homo sapiens is 46 or 23 pairs, 22 
pairs, the autosomes, common to both sexes 
Xs in the female and an X with a much smaller Y-chromosome in the male. 
Since the two members of each autosomal pair have identical series of loci 
arranged in a linear order they are said to be homologous. All Xs have the same 
series of loci so that the sex-chromosome pair in the female consists of homo- 
logous mates. But only part of the X is homologous with the Y so that the X 


consists of two parts, a segment that is homologous with the Y and a differential 
segment, 


, and a sex-chromosome pair, two 


The human chromosome constitution, as it now exists, has been fashioned by 
the processes of chromosome formation during which independent genes came 
to be congregated in groups; chromosome fragmentation and union in which 
new gene associations came into being; deletion, in which a chromosome or a 
part thereof got lost, failing to become incorporated in a forming daughter- 
nucleus; translocation, in which a chromosome or a part thereof became attached 

„in which a piece of a chromosome became 


h it belonged, During the course of the 
formation of the chromosome complex of man the genes that 


determining became congregated in the X-chromosome, the 
in the autosomes and the Y. 

The most remarkable feature of mitosis, 
cision with which the chromosom 
the chromosome content of the dau 


are female- 
male-determining 


meiosis and fertilisation is the pre- 
al (genic) material is distributed. In mitosis 
ghter-cell is identical with that of the mother- 
cell from which it arose. In meiosis there is a reduction of the chromosome 
number to one half, this reduced or haploid set consisting of one member of 
each of the pairs (the symbol for this haploid number is n). In fertilisation the 


two haploid sets are brought together, one from each of the parents to yield a 25; 
zygote. 


Exceptionally this distribution is faulty. A complete chromosome can become 


lost and eliminated, When the two members of a pair of chromosomes should 
Separate and pass into the forming nuclei of two daughter-cells they can fail 
to do so with the result that the nucleus of one of the daughter-cells receives both 
of them while the other comes to lack this particular chromosome altogether. 
This failure to Separate is known as non-disjunction. Since such aneuploidy 
(having fewer or more chromosomes than an exact multiple of the haploid 
number) can result in the production of an abnormal characterisation, healthiness 
and normality of development come to mean the presence of a normal chromo- 
some constitution. The normal characterisation of the individual is, to a very 
large extent, based upon, is the expression of, the genotype. c 
interaction and the majority of characters have 
basis, many genes of individually small effect cor 


There is much genic 
a polygenic, a multifactorial, 
nbining in an additive manner 
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to give the final result. It is not surprising, therefore, to find that the loss of a 
whole chromosome (and its genes) or of a part thereof and that the addition to 
the chromosome complex of an extra chromosome or part thereof, can result 
in a considerable disturbance of the delicate genic balance within the normal 
genotype and yield an abnormal characterisation. 


Dominance and Recessivity 


In a pair of loci in a pair of homologous chromosomes there can be two alleles 
and no more, both of them unmutated or both mutated or one of them unmutated 
and the other mutated. When the two are of a kind the individual is said to be a 
homozygote, homozygous for the allele concerned. When the two are different 
the individual is a heterozygote, being heterozygous for both alleles. Most of the 
genes in man that have been identified are of this kind, there being two genes, 
the old and the new, the ‘normal’ and the ‘abnormal’. But a gene can mutate 
to yield more than two alleles and when this happens the alleles form a multiple 
allelomorphic series. The ABO bloodzgroup system is an example of this. Of the 
three genes concerned only two can be present in the genotype of an individual 
since there are only two loci to accommodate them. None of these three genes is 
more normal or abnormal than the others. It is not uncommon for one of the 
alleles of a pair to be dominant over the other. This is to say that when the two 
are present together in the heterozygote the action of one of them, the dominant 
one, D, is revealed in the character that comes to be displayed whereas that of 
the other, the recessive one, d, is not to be discerned, A gene that possesses this 
property of dominance produces its effects when present in the single dose, 
in the simplex state; the character based upon it is displayed by the heterozygote, 
Dd. It is customary to refer to the character based upon a dominant gene as a 
dominant character, The pedigree that includes an autosomal dominant char- 
acter shows that it is distributed among the generations in a vertical fashion, the 
distribution of the character tracing the path of the gene. The individuals who 
display a dominant character are usually heterozygotes and every individual 
with the character has one parent also displaying the character. All relatives of 
an individual with the character who display the alternative recessive character 
are homozygous for the alternative recessive gene and do not possess the 


dominant, . . 
autosomal dominant character of a pathological 


Achondroplasia is a typical n : M 
kind that is based upon a single major gene in one of the autosomes, its action 


not being affected by that of any environmental factor. If the gene corresponding 
to it is present in the genotype of the embryo, the child will inevitably develop 
into an achondroplastic dwarf. Between the two contrasted characterisations, 
normality and achondroplasia there are no intergrades, they furnish an example 
of discontinuous variation. "TM 

Autosomal dominant genes, for the most part, do not give rise to very serious 
defect or derangement; most of the characters based upon them are relatively 
innocuous and are such as can be repaired, e.g. polydactyly, syndactyly, con- 
genital cataract, but to this generalisation there are notable exceptions, e.g. retino- 
blastoma, retinitis pigmentosa (all forms considered together), multiple polyposis 
of the colon and rectum, Huntington’s chorea. The serious aspect of this last 
condition is that it becomes displayed late in life so that an individual with the 
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gene and who will certainly display the character reproduces his kind before 
he is made aware of the danger. In such a case only the careful study of the 
pedigree of the families concerned can provide information concerning the 
possibility that a given individual possesses the gene. T'he most likely constitution 
of the parents is one Dd, a heterozygote with the dominant gene in the simplex 
state and the other dd, without this gene. When this is so the risk that a child 
of the marriage has received the gene for Huntington's chorea is 1 in 2. 

This property of dominance is variable in respect of its ‘strength’. Sometimes 
the character based upon an autosomal dominant gene is not displayed even 
though its gene is known to be in the genotype of the individual concerned since 
it is transmitted to the progeny who display the character. The character ‘skips 
a generation’. The ability of a gene to gain expression, its penetrance, is affected 
by the action of other genes in the same genotype with the result that when a 
gene is a member of certain gene associations it can gain expression, complete or 
partial, whereas in others it fails to do so, 

Quite frequently it is found that a child displaying an autosomal dominant 
character has parents both of whom exhibit the corresponding recessive character, 
Furthermore, when the pedigree is examined it is found that in it there is no 
trace of the dominant character, Penetrance is not involved in such a case; it is an 
example of ‘fresh’ or ‘recurrent’ mutation, of mutation that has occurred in the 
germ-track of one of the parents of the affected child. It is unlikely that the sibs 
brothers and sisters —of such a child will also display the character concerned 
but the children of the one with the fresh mutation will run the risk of doing so, 
the chances being the usual 1 in 2. 

Some dominant genes yield characterisations that are incompatible with 
continued existence, are lethal in their effects. When this is so the gene in question 
cannot be transmitted from one generation to the next and new examples of the 
characterisation must always arise de novo as fresh mutations. In epiloia, for 
example, it has been found that not more than 50 per cent of the affected children 
have affected relatives so that if the frequency of this condition in a population 
is to remain more or less constant fresh mutation must account for many 
instances, Other genes lower the reproductive fitness of their possessors and so 
an equilibrium becomes established, the rate at which fresh mutations are fed 
into a population is balanced by the rate at which elimination of the gene from 
the population through lowered reproductive fitness occurs. 


Examples of frequencies of autosomal dominant abnormal 
conditions in the population 
Retinitis pigmentosa (all forms) 


I in 5,000 
Achondroplasia I in 10,000 
Retinoblastoma I in 33,000 
Epiloia (irregular) I in 50,000 
Osteogenesis imperfecta (irregular) I in 50,000 


In marked contrast with the au 
autosomal recessive gene and cha 
only when present in duplicate, d 
parents. In the heterozygous sta 
many generations and so find its 


tosomal dominant gene and character are the 
racter. The recessive gene can find expression 
d, when it has been received from both of the 
te it can remain hidden and unsuspected for 
elf incorporated in a wide variety of genotypes. 
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Any individual who displays an autosomal recessive character is necessarily 
homozygous for the gene that corresponds to it, dd. In a pedigree the character 
tends to be displayed by more than one member of a sibship and in no other 
relative. In such a pedigree all those who display the alternative dominant 
character are either homozygous for the alternative dominant gene or else hetero- 
zygotes, being carriers of the recessive gene, Dd. The probability of a brother 
or sister of the individual displaying the recessive character and exhibiting the 
alternative dominant character, being a heterozygote, Dd, is 2 in 3 and of being a 
homozygous dominant, DD, is 1 in 3. 


Dd x ° Dd Parents, both heterozygotes 
D d i D d Gametes 
DD Dd Dd dd Offspring 
—— 
Homozygous Heterozygous ^ Recessive 
dominants dominants 
I 2 " 1 
3 


When the recessive character takes the form of serious defect or derangement 
the identification of the carrier can be a matter of considerable importance. As 
s can the heterozygotes be identified. The carrier in 
phenylketonuria can be detected by means of the phenylalanine test. In nephro- 
genic diabetes insipidus the carrier female is unable to produce a normally 
concentrated urine. The identification of the heterozygote is simple when the 
single dose of the recessive gene yields one characterisation and the double dose 
gives another, that is to say when the heterozygote has a character all its own, 
When dominance is not complete. Examples of this are shown in Table 1. 


yet only in a few disease 


'TABLE 1 


Character of heterozygous Character of homozygous 
recessive (Dd) recessive (dd) 


Fibrinogenopenia Afibrinogenaemia 
Small eyeballs Anophthalmia : 
Friedreich's ataxia 


Pes cavus and absent tendon reflexes : 
Laurence-Moon-Biedl syndrome 


Obesity, skeletal abnormalities y 

Mild degree of myopia Severe degree of myopia 

Sickle-cell trait ` Sickle-cell anaemia : : 

'Thalassaemia minor Thalassaemia major (Cooley's anaemia) 
Xanthomatosis 


Hypercholesterolaemia M 1 
Excessive freckling Xeroderma pigmentosum 


d anaemia and thalassaemia minor and major are 
examples of balanced polymorphism. The sickle-cell trait is very common in 
Africa north of the Zambesi, reaching a frequency of about 25 per cent in some 
areas. This means that some 40 per cent of the population of the area are hetero- 
zygotes, carriers of the gene and this, in turn, means that it is to be expected 
that some 6 to 7 per cent of all the children are suffering from sickle-cell anaemia. 


The sickle-cell trait an 
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In the countries that border the Mediterranean the gene involved in thalassaemia 
is very common, reaching a frequency of about 10 per cent in the region of 
Ferrara in Italy. This means that about 1 in every 5 of the population is a carrier 
so that 1 in every roo children born can be expected to suffer from Cooley's 
anaemia, having received the gene from both of its parents. 

The reason why these genes, which in the double dose are responsible for so 
much suffering and death, are so common is because they endow the possessor 
of the gene in the single dose with considerable powers of resistance to tertian 
malaria. This is certainly true of the sickle-cell gene and most probably true 
also for the thalassaemia gene. The advantage which the heterozygote enjoys 
balances the loss by death of the less frequent homozygotes. 'l'he question arises 
as to whether or not the gene for fibrocystic disease of the pancreas, which in the 
double dose is so commonly the cause of the death of a child, offers, in certain 
environments, similar advantage of some kind when in the single dose. The 
disease is relatively common in the population with a frequency of 1 in 1,600 
2,000. 


TABLE 2 


Examples of frequencies of autosomal recessive abnormal conditions in the population 


Deafmutism in 3,000 
Exomphalos in 3,200 
Albinism in 10,000-20,000 
Microcephaly 


in 25,000- 50,000 

in 25,000-40,000 

in 40,000 

in 130,000 

in 160,000 

in 225,000 

in 250,000 (mostly among Jews) 
in 1,000,000 


Phenylketonuria 

Amaurotic family idiocy (juvenile form) 
Fructosuria 

Pseudoxanthoma elasticum 

Amytonia congenita 

Amaurotic family idiocy (infantile form) 
Alkaptonuria 


The carriers of an autosomal recessive gene are far more common in the 
population than those who have the gene in duplicate and display the character. 
For example, if 1 in every 2,000 of the population has the gene for fibrocystic 
disease of the pancreas in the double dose, 1 in every 20 to 25 will be a carrier. 
If 1 in every 25,000 is homozygous for the gene for phenylketonuria then 1 in 
every 80 will be heterozygous for this gene. If 1 in every 40,000 of the population 
suffers from amaurotic family idiocy then 1 in every "10055 can be expected to 
possess this gene in the single dose. : : 

Alkaptonuria, phenylketonuria and fructosuria, mentioned above, are examples 
of ‘inborn errors of metabolism’ and belong to the field of biochemical genetics. 
They are conditions, genetically caused, that indi 
fashion the nature of gene action and of normality. They show that healthiness 
and normality are determined in part by the presence and action of a number of 
enzymes. Mutant genes in their action cause certain of these enzymes to be 
absent. For example, in the normal individual phenylalanine, an amino-acid 
component of protein-containing foodstuffs, is broken down in a series of steps, 


cate in the clearest possible 
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each one of which requires the action of a particular enzyme. The steps are 
phenylalanine, tyrosine, p-hydroxyphenylpyruvic acid, homogentisic acid, 
maleylacctoacetic acid, fumarylacetoacetic acid, fumaric acid and acetoacetic 
acid. The end-products, fumaric acid and acetoacetic acid, are both metabolised 
to carbon dioxide and water. In phenylketonuria this process cannot proceed 
further than phenylpyruvic acid, in alkaptonuria further than homogentisic 
acid because of the lack of the appropriate enzymes and so phenylpyruvie acid 
and homogentisic acid accumulate in the body to be excreted in the urine. Other 
conditions which are due to the absence of a specific enzyme and therefore to 
the action of an autosomal recessive gene which is responsible for this absence 


are shown in ‘Table 3. 


"TABLE 3 


'l'he condition The missing enzyme 


Congenital hyperbilirubinaemia 
thioninuria 


ge enzyme 
e uridyl transferase 


tosaemiia 
Glycogen storage disease (a) 
(^) y . 
(c) Amylo-1 :4-1:6 trar -glucosidase 


Dehalogenase 
Alkaline phosphat . 
Diaphorase 1 (meth: emoglobin reductase) 


Serum Cholinesterase (pseudo- 
cholinesterase) 


Goitrous cretinism (a form of) 
Hypophosphi P 
Methaemoglobinaemia (a form of) 
Suxamethonium sensitivi 


double dose is the cause of a very low level of pseudo- 
cholinesterase is of special interest for the reason that its presence is revealed only 
when its possessor is given the drug suxamethonium as a muscle relaxant in 
anaesthesia when a fatal apnoea is liable to develop. It is a very common gene, 
about 1 in every 2,000 of the population being homozygous for it. It is manifestly 
of importance that such homozygotes should be identified before an operation. 
It is rcasonable to assume that this gene existed before suxamethonium was first 
used but as yet nothing is known of its actions other than this most peculiar one. 
It is probable that this condition is not based upon a single recessive gene but is 
polygenic, possibly a multiple allelomorphic series is involved. 

In the case of a recessive condition it is the birth of an abnormal child that 
usually calls attention to the existence of an undesirable gene in the pedigree. 
This being so it is the possibility that a subsequent child may display the same 
undesirable character that engages the attention of the geneticist. The probability 
that a second child, born to parents themselves phenotypically normal who have 
already produced an affected child will likewise be affected is 1 im 4. If when 
born a second child is phenotypically normal the probability that it is homo- 
zygous for the alternative dominant gene, DD, is 1 in 3 and that of its being a 
heterozygote, Dd, 2 in 3. If one parent displays a recessive character, being dd, 
and the other is phenotypically normal, being either DD or Dd, the discussion 
of probabilities requires a knowledge of the frequency of carriers of the recessive 
gene in the general population. If for example, the frequency of carriersis 1 in 70 


1* 


lhe gene which in the 
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the probability that an affected individual, dd, will marry a carrier, Dd, is 1 in 7o. 
The probability that an affected individual, dd, mated with a phenotypically 
normal person will have an affected child is 1 in 7o. If a phenotypically normal 
sib of an affected individual mates with a phenotypically normal and unrelated 
person the probability of this mating producing an affected child is the probability 
of the sib being a heterozygote Dd, (2 in 3) times the probability of the spouse 
also being a carrier, Dd (1 in 70) times the probability of the child getting the 
recessive allele from each of its parents (1 in 4): 


2 f I 1 

= 06 Se eme or T 3h49. 

3 70 4 420 
The probability of the first child of two heterozygotes, (Dd x Dd) being affected, 
dd, is 1 in 4 as is also the probability of the second child of the same marriage 
being affected. But the probability of both the first and the second children being 
affected is 1 in 16, the product of the two independent chances. 

It has been estimated that every individual in the population carries between 
three and eight harmful autosomal recessive genes in the single dose. But because 
such genes are so very numerous it is most unlikely that any two unrelated 
individuals will have the same set and most marriages are of unrelated persons. 
The more closely related two people are the more likely is it that they will possess 
the same harmful recessive genes in the single dose. First cousins share a common 
ancestor; for this reason they are more likely to produce a child homozygous for 
some harmful gene than are two unrelated people. In Britain about 3 per cent 
of all marriages are between first cousins; in Japan the percentage is 15. It has 
been found that the risk of dying in infancy or of suffering from some serious 
congenital defect is very much greater among the offspring of first cousin 
marriages than among infants and children generally. About 15 per cent of those 
with the juvenile form of amaurotic family idiocy have first cousin parents as 
do also about 25 per cent of those with the infantile form of this disease, 10 
per cent of those with Friedreich's ataxia and 13 per cent of those with muscular 
atrophy (Werdnig-Hoffman). 


Sex-linkage 

. Many hundreds of mutant characters are known to have their genes resident 
in the autosomes and more than fifty are sex-linked, having their genes in the 
differential segment of the X-chromosome. The mode of inheritance of these 
must inevitably be different from that of an autosomal character for the reason 
that in respect of them the male is constitutionally heterozygous or hemizygous 
and heterogametic, producing two kinds of spermatozoa in respect of the sex- 
chromosomes. The female can be either homo- or hetero-zygous for a particular 
gene and is homogametic, producing but one kind of ovum, X-bearing. 


Male XY x XX Female 
X Y i X Gametes 
XX XY Offspring 


The single X of the father passes to his daughter who must receive an X from 
each of her parents. The Y of the father passes to his son whose X comes from 
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his mother. A recessive gene in the X of a male has no counterpart in the Y and 
so can gain expression in the single dose. A recessive gene on one of the Xs of the 
female can be associated with its dominant allele in the other so that she can be 
a carrier, If she is to display a recessive character she must possess the gene in 
the double dose. Examples of sex-linked recessive characters are classical haemo- 
philia, Christmas disease, the severe form of Duchenne-type muscular dystrophy, 
nephrogenic diabetes insipidus, primaquine sensitivity and possibly testicular 
feminization. (Let the underlining of an X indicate that in it there is a recessive 
gene.) Possible matings: 


I. Affected 3 x affected; = affected sons and daughters 
XY s XY XX 

2. Affected 3. x > 2 normal sons, affected sons, carrier daughters 
XY XX XY XY XX 


and affected daughters 


3. Affected 3. x normal; = normal sons and carrier daughters 
XY XX XY XX 

4. Normal ¢ x affected? = affected sons and carrier daughters 
XY XX XY XX 


‘ons, affected sons, 


5. Normal j x carrier = 


arrier daughters 


normal daughte 


s is the commonest source of an individual displaying 
le. If the mother of an affected son has 
is a carrier and the risk of further 


The last of these mating: 
a sex-linked recessive character, a ma 
another male relative who is affected then she 
sons being affected and of daughters being carriers is 1 in 2. But if she is an 
instance of fresh mutation (gametic) she is not likely to have further affected 
sons and carrier daughters. 

Primaquine sensitivity is a most peculiar character. About 14 per cent of 
American negro males have it as do about 2 per cent of the females. It is exceed- 
ingly common among the Yemenite Jews in Israel, about 60 per cent. Its essential 
feature is a deficiency of glucose 6-phosphate dehydrogenase. Ordinarily its 
possessor is unaware of it until he eats fava beans. The administration of prima- 
quine, as an anti-malarial, phenacetin, the sulphonamides and a number of other 
drugs produces a severe haemolytic anaemia. : . 

'The characters based upon a gene in the differential segment of the X have a 
higher frequency in the male for the reason that the male needs but one such 
gene to display the character whereas the female needs two, one from each 
parent. Quite a number of autosomal characters also have a higher frequency in 
the male, or gain a fuller degree of expression. Stature is partly genetically 


determined and the genes that underlie it can be possessed equally by male and 


female. Yet females, on the average, are shorter than males. The Laurence- 


Moon-Biedl syndrome is about twice as common 1n the male. The penetrance 
of a gene is affected by the sex of the individual. Some genes gain expression in 
one sex far more frequently than in the other. The explanation for this is that 
concerned are functioning in two very different internal physiological 


the genes ; f s 
respectively. It is the difference between 


environments, maleness and femaleness 
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maleness and femaleness that lies at the root of the generalisation, to which there 
are very few exceptions (whooping-cough, anencephaly) that any defect or 
derangement that affects both sexes affects the male more frequently and more 
profoundly than the female. When all the causes of death are added together, at 
all ages relatively more males than females are removed from the population by 
death in a country such as Britain. The male is less viable, more fragile than the 
female of the species. 

The transmission of a dominant sex-linked character 
differential segment of the X is quite different from that of a sex-linked recessive. 
Vitamin D-resistant rickets is an example. An 


affected male transmits the gene 
to his daughters but not to his sons; an affected female (heterozygous) transmits 
it to both sons and daughters. 


with its gene in the 


1. Affected x normal = affected daughters; normal sons 
XY XX XX XY 

2. Normal * affected — affected sons; affected daughters 
XY XX XY UX 


d normal sons; normal daughters 

Characters the genes for which are resident in the Y-chromosome, in the 
absence of crossing-over between the X and Y, will be restricted to the male line. 
(During gametogenesis the two members of 
come to lie closely applied side by side, 
During this process it happens occasio. 
together and break where they stick 
of them joining up with the stump of the other so that there is 
of equivalent portions of chromosomal material between the two. 
two exchanged pieces carry the same alleles in their loci this crossing-over has 
no sequel since that which is lost is regained. But if the two pieces ditler in 
respect of the alleles they carry, dominants in one, re 
exchange is followed by observable changes in linkage 


a pair of homologous chromosomes 
become intertwined and then separate. 
nally that the two chromosomes stick 
and then the pieces reunite, a piece of one 
an interchange 
So long as the 


ves in the other, the 
ationships.) 


Polygenic and Partly Genetic Characters 


Most characters are of this kind. Stature, 


body build, general intelligence, 
disease resistance 


and susceptibility, major malformations of the central nervous 
System, congenital pyloric ste 
defect, schizophrenia, rheum 
such. In their causation the 
several genes the effects of wł 
consisting of some particula 
encourage gene 
tance of such ch 


nosis, spina bifida, Hirschsprung's disease, mental 
atic fever and diabetes mellitus are examples of 
re is a genetic component, consisting usually of 
hich are additive, and an environmental component 
r factor or factors that in their action permit or 
action. Mendelian ratios cannot be fitted to the mode of inheri- 
aracters. But from twin studies and from large scale investigations 
which include large numbers of pedigrees it is possible to demonstrate that there 
is a genetic component in causation and to compute the probability that relatives 
of an affected individual will display the same character, For example, the risk 
of a son of a mother who had congenital pyloric stenosis developing the same 
condition is 1 in s. The risk of a sib of a child who has Hirschsprun 
developing the same disease is about 1 in 8. If one of th 
the risk that a child will develop the same 


's disease 
€ parents is schizophrenic 
condition is about 1 in 10, this risk 
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being modified by a good early environment, When a couple have produced a 
child with spina bifida the risk that a subsequent sib will also have the same 
When a couple have had two affected children the risk 


defect is about 1 in 2 
for a subsequent sib is increased to about 1 in 7. 


The Same Character caused by Different Genes 

Of retinitis pigmentosa there are three distinct genetic forms, a typical auto- 
somal dominant, an autosomal recessive and a se inked recessive. That this is 
so is not surprising for hereditary blindness is not always the outcome of the 
same developmental event; it can be'due to abnormality of the retina, of the 
lens or of the whole optical apparatus. When the abnormality is always the same, 
as in retinitis pigmentosa, and yet shows differences in respect of its genetic 
basis the explanation would seem to be that one set of developmental processes 
is involved, that s veral genes are concerned and that mutation of any one of 
them disturbs these processes to yield the same end-result. If genes act by guiding 
and deflecting developmental processes and if to the number of ways in which 
such processes can be altered there is a limit, it is not surprising to find that more 


than one gene can yield the same character. 


Mimicry 
Nor is it surprising to find that the impress of environmental factors upon these 
it critical points during their course can produce results 
characters, mimics or phenocopies. Such 
be indistinguishable from an inherited 
many forms of defect and derangement 
1 merely for the reason that in other 


developmental process 
that are exact simulations of hereditary 
an acquisition can in its appearance 
character, It is never safe to assume that 1 
in given individuals are genetically basec 
individuals they have been shown to be inherited. Deafmutism, for example, 
in about 50 per cent of instances is indubitably genetic in origin, in the other 
50 per cent it is the sequel of meningitis, rubella and other diseases and is an 
acquisition and a phenocopy. Here is the reason why the mating deafmute x 
deafmute can give such divergent results; the acquired deafmute has the domin- 
ant allele of the autosomal recessive gene for deafmutism and the mating genetic 
deafmute x acquired deafmute will give all phenotypically normal offspring 


who are carriers of the gene. 


Maldistribution of Chromosomal Material as a Cause of Abnormality 
in Characterisation 

After exposure to colchicine, hypotonic citrate solution, fixation, staining and 
squashing the chromosome complex is photographed, greatly enlarged. ‘The 
individual chromosomes are then cut out from the photograph and arranged in 
pairs to form a karyotype. They fall roughly into seven size-groups (1-3; 4 and 
5; 6-12; 13-15; 16-18; 19-20; 21 and 22). The X is of the same size as 6-12; 
the Y of the same size as 21 and 22. Itisa relatively simple matter to assign a 
particular chromosome to its size-group but far from easy to place it in its proper 
place within the group. In the ideogram (a diagrammatic representation of a 
karyotype) any deviation from the normal in respect of chromosome number 


or structure can be recognised. 
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Abnormality in respect of the number of X-chromosomes in the chromosome 
complex can be detected by the use of the sex-chromatin test. Lying just beneath 
the nuclear membrane of somatic cells from the body of a female there is to be 
found a Feulgen-positive particle. This sex-chromatin particle is absent from 
the cells from a male, The number of particles is one less than the number of 
X-chromosomes in the karyotype. The sexes are to be distinguished also by 
means of the drumstick test. The lobed nuclei of a small percentage of poly- 
ale have projections, drumsticks; these are absent 
ale. These drumsticks, like the sex-chromatin 
some material. Since it is the rule for an 
XX zygote to follow that developmental path that ends in a female characterisa- 
tion and for an XY zygote to become a male, these tests can be used with 
advantage to identify the sex of an individual. The sex-chromatin differences are 
also found in the epithelial cells in buccal smears and in the debris in the liquor 
amnii, The terms chromatin-positive and chromatin-negative are used to 
indicate the presence and absence respectively of these particles. 
disjunction of the Sex-chromosomes 
mes can occur either during meiosis or 
occur either at the first or the second 
If it occurs at the first or at the second 
Il come to have either two Xs or else 


morph leucocytes in the fem 
from similar cells from the m 
particles, are composed of X-chromo 


Aneuploidy resulting from Non- 


Non-disjunction of the X-chromosor 
during mitosis. During meiosis it can 
division of the oocyte or spermatocyte. 


division of the oocyte the mature ova wi > 
none at all, but if it occurs at both of these divisions there can be mature ova 


with three or four Xs. In the male, non-disjunction at the first division yields 
XY and O spermatozoa; at the second XX, YY and O spermatozoa and at both 
XYY, XYY, X, Y and O spermatozoa. 


of these divisions, XXY, 
Meiosis In the female In the male 
Normality = " 
Germ-cell XX XY 
1st Division: daughter-cells x X Y 


2nd Division: mature gametes | . 
Non-disjunction at the 1st Meiotic Div 


Germ-cell " 

tst Division: daughter-cells XX o XY [S 

2nd Division: mature gametes xx XXO O XY xy o OQ 
Ji isj. ion «< e Meiotic Division. 

atom 5 M at the 2nd Meiotic Di - - . 

rst Division: daughter-cells X X X T 

ision: mature gametes XX OXX O XX Oo YY 


and Di 
Ieiotic Divisions. E T 


Non-disjunction at both N 
Germ-cell 


tst Division: daughter cells o XY Oo 

CO Nyo O 
XYY:X 
XRYY:0 


2nd Division: mature gametes 


(O = no sex-chromosomes at all). 
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When non-disjunction of the Xs has occurred both normal and non-dis- 
junctional gametes are available for participation in fertilisation and it becomes 
possible for other and even more unusual karyotypes to appear. 

Meiotic non-disjunction yields an individual composed of cells all with the 
same abnormal number of chromosomes. Mitotic non-disjunction of the X- 
chromosomes occurring at the first cleavage division of the fertilised ovum 
yields two kinds of cells, one with one chromosome fewer than the normal 
number and the other with one chromosome more than this. If it occurs at a 
later mitotic division of the descendants of the fertilised ovum it will give rise 
to three cell-lines, one with the normal number, 46, one with one chromosome 
fewer than this, 45, and one with one chromosome more, 47. Individuals whose 
bodies are composed of cells derived from two or more cell-lines are mosaics. 

Non-disjunction at the first Non-disjunction at a cleavage 
cleavage division division later than this 
46 46 
45 47 46 46 
45 45 47 47 46 46 45 47 


Non-disjunction is not restricted to the X-chromosomes, it can happen to any 
of the autosomes, to autosome number 21, for example, so that a gamete can 
possess two 21s instead of the normal one. Such a gamete, fusing with another 
with the normal single number 21 will give rise to a zygote that is trisomic for 21. 

Of the many possible sex-chromosome aber: 


identified (Table 4): 


rations the following have been 


TABLE 4 
; z Chromatin- 
Chromosome Total number positive or Phenotype 

complex negative 
2n—1 45 (44A XO) — or + Female. Turner’s syndrome 
2n-c1 47 (44A. XXY) + or — Male. Klinefelter's syndrome 
anti 47 (44A. XYY) = Male. ` 
2n+ i 47 (44A.XXX) ++ Female. Triple-X, super-meta- 

female 

pole ++ Male. — Klinefelter's syndrome 
2 ee + Male. Klinefelter’s syndrome 
2n+2 +++ Female. 
2N+ 3 +++ Male. Klinefelter's syndrome 


n = the haploid numbe 
iutosomes. 


r of chromosomes, 2n, twice this number (46). 
XO = the symbol used to indicate the prese 


nce of only one X-chromosome. 


The following sex-chromosome mosaics have also been encountered: 
‘Two cell-lines 

XO/XX XO'XY XO/X 
XXIXY XX/KXX XX) 


Three cell-lines 
X XO XYY XO/XX/XXX 
XXXY;.XXXNY XX|XXY|XXYYY 


| 
Í 


At is important, therefore, to determine, by 
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In most instances of mosaicism the cause is the climination of a sex-chromo- 
some at mitotic anaphase; in others it is non-disjunction of the sex-chromosomes. 
The XO/XY mosaic can be what is wrongly termed a true hermaphrodite, an 
individual with both testicular and ovarian tissues. Since hermaphroditism is a 
normal condition in many species in which both kinds of gonadic tissue are 
functional and since the presence of both testicular and ovarian tissues in one 
and the same individual is abnormal in man, neither of them being completely 
functional, it is reasonable to regard this condition in man as a high grade 
of intersexuality and not as hermaphroditism. There is strong reason for 
thinking that for the development ef testicular tissues the presence of a Y- 
chromosome is essential, Mosaics in whom there is a cell-line with the XO 
-chromosome constitution commonly display the stigmata of Turner’s syn- 
drome. Those with an XXY cell-line commonly develop the signs of Klinefelter’s 


syndrome. 

Since chromosome elimination and non-disjunction are 
be foreseen, to prevent their occurrence remains impossible. Non-disjunction of 
chromosome number 21 leading to'the production of a zygote trisomic for this 
chromosome is the root cause of Down's syndrome, mongolism, the second 
commonest genetically determined disorder in north-western Europe. Since 
such disjunction is an accident the risk that a second affected child will be born 
is very small indeed. But a few instances of this condition (in those born at 
younger maternal ages) are the direct consequence of a chromosomal anomaly 
in one of the parents which takes the form of a translocation, an extra number 21 
chromosome being attached to a number 15. À mother with such a translocation 
runs about a one in three risk of having an affected child at each pregnancy. 
examination of the karyotype, 
ince of translocation 
The risk of a second 


accidents that cannot 


whether or not a child with Down's syndrome is an insta 
and, if it is, to examine the karyotypes of the two parents. 
child being affected can then be assessed. 

In Down’s syndrome the age of the mother, but not that of the father, is 


important. The percentage of children who ar affected born to mothers over 
the age of 40 years is about one. This compares with an overall incidence of the 
condition of about 1:6 per 1,000. . f 
Trisomy of other autosomes produces other syndromes, ¢.g. Edward's syn- 
drome (a chromosome of the 17 to 18 group) and Patau's syndrome (a chromo- 
some of the 13 to 15 group): the affected children are grossly abnormal and 
usually do not survive. The cause of yet another syndrome in which the affected 
infant is severely retarded in its physical and mental development and which has 
been called the cri du chat syndrome, for the reason that the child has a character- 
istically peculiar weak mewing cry, is deletion of the shorter arm of one of the 


chromosomes numbered 5. 


The Frequency and Relative Importance of Defects and Derangements 
Wholly or Partially Genetically Determined 

Nations Committee on the Effects of Atomic 

bout 6 per cent of all liveborn children 

f genetic origin and that the abnor- 

4 per cent due to the action of 


In a report of the United 
Radiation, 1962, it was estimated that al 
have some form of defect or derangement 0 
assified by cause as follov 


malities could be cl 
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polygenes, most of them as yet unidentified; 1 per cent duc to specific major 
genes; and r per cent due to some form of chromosome aberration. 

At the beginning of the present century the infant mortality-rate in Britain 
was about 140 per 1,000; it is now around 20 per 1,000. This very remarkable 
fall in so short a time has been due to the ever-tightening control that has been 
gained over the environmental agents, living and non-living, which at the 
beginning of the century were responsible for the bulk of infant mortality and 
especially over the pathogenic micro-organisms that attacked the respiratory 
and alimentary tracts of the infant. But infant deaths from two causes, birth 
injuries and congenital malformations, are not less numerous now than they were 
sixty years ago. In the causation of congenital malformations genetic factors 
play an important role. Because the death-rate from causes present in the 
environment of the individual has fallen progressively while that due to con- 
genital malformations has remained more or less stationary at about 5 to 6 per 
1,000, it follows that the relative importance of congenital malformations as a 
cause of infant death has progressively enlarged. At the beginning of the century 
about r death in every 32 was due to this cause; now the figure is nearly 1 in 4. 
Between 1922 and 1950 the prevalence of blindness among school children was 
halved; in 1922, 37 per cent of the cases were attributed to genetic causes; by 
1950 this percentage had risen to 68. It is because the relative importance of 
genetic and partly genetic (genetico-environmental) anomalies increases as 
morbidity and mortality due to all causes fall that during recent years the subject 
of medical genetics has undergone so rapid and so great a growth. 

Since the discovery of the sex-differences in res 
and the development of greatly 
of the chromosome complex sev 
taken to discover the 


pect of the chromatin-particle 
improved cytological techniques for the study 
eral large-scale investigations have been under- 
incidence of sex-chromosome aberrations in different 
groups of individuals, the newly-born, the still-born and aborted and the 
mentally defective. There has been a large measure of agreement among the 
results obtained so that it will suffice to mention just one or two. In an Edinburgh 
study (Maclean et al., 1964) of 20,725 new-born babies, 10,725 phenotypic males 
and 10,000 phenotypic females, it was found that 21 of the phenotypic males were 
chromatin-positive (1.96 per 1,000); 4 of the phenotypic females were chromatin- 
negative (0.4 per 1,000); and 12 of the phenotypic females had two chromatin 
particles (1.2 per 1,000). The karyotypes of 18 males and 13 females were examined 
cytologically and showed that of the Phenotypic males, 12 had the XXY sex- 
chromatin constitution, 1 the XXYY sex-chromatin constitution, and 5 were 
XY/XXY mosaics. Of the Phenotypic females, 9 had the XXX sex-chromatin 
constitution, 3 the XO sex-chromatin constitution, and 1 was a mosaic. 

In a study of 397 babies dying in the perinatal period (212 phenotypic males 
and 185 phenotypic females) there were found 4 phenotypic males who were 
chromatin-positive and 1 phenotypic female who was chromat't.-negative (and 
XO). 

Among abortuses a high frequency of chromosome aberrations has been 
found and it has been noted that the XO Sex-chromosome 
be associated with a lowered viability of the 
is due to the very frequent occurence of congen 
syndrome. 


constitution seems to 
embryo (Carr, 1963). Possibly this 
ital cardiac abnormality in T'urner's 


GENETICAL ASPECTS OF CHILD HEALTH AND DEVELOPMENT 19 


. Ina study of 4,514 mental defectives (2,607 phenotypic males, 1,907 females) 
it wi found that 28 of the phenotypic males were chromatin-positive, 23 with a 
single particle, 4 with two and 1 with three (10:7 per 1,000), 8 of the phenotypic 
females had two chromatin particles (4:2 per 1,000) and 1 was chromatin- 
negative (Maclean et al., 1962). From studies such as this there emerges the strong 
suggestion that there is a significant association between an increased amount of 
X-chromatin material and major mental deficiency in both phenotypic males and 
females. Among new-born babies generally the incidence of the XXX constitution 
was found to be only 0.8 per 1,000, whereas among female individuals with major 
forms of mental deficiency it was found to be 4.5 per 1,000. 


Intersexuality: Genetic Aspects 
‘The sex of the infant is identified by the design of the external genitalia, penis 
and vagina in the female. Exceptionally, this 


and scrotum in the male, vulva 
neither completely male nor com- 


difference is not clear-cut, the genitalia are 
pletely female but intermediate between the two, and it is difficult to decide 
what the sex of the infant is. Yet ‘such a decision has to be made for much 
depends upon it. Male is to be distinguished from female by differences in their 
sexual characterisation which, for purposes of discussion, can be broken down 
into (i) the sex-chromosome constitution; (ii) the gonads; (iii) the accessory 
sexual apparatus; (iv) the external genitalia and (v) (in the mature) the secondary 
characters. Normality in respect of this characterisation is 
based upon congruence of all these items, each of them being male-type or, 
alternatively, all of them being female-type. If among them there is incongruence 
intersexuality results, for example, the association of a male-type sex-chromo- 
some constitution, as revealed by the nuclear sex-chromatin test, the polymorph 
leucocyte drumstick test or by the karyotype, with female-type external genitalia 
or with a mixture of male-type and female-type structures of the accessory sexual 
apparatus is regarded as a form of intersexuality. It has been estimated that 2 or 
3 per 1,000 individuals display one or other form of this condition. 

The basic cause of the sex-dimorphism that distinguishes male from female 
is the difference between two distinct genetic constitutions. In these genotypes 
are many genes concerned with the determination of sex, some of them male- 
determining, others female-determining. The latter are congregated in the X- 
chromosome, the former in the Y and in the autosomes. This being so the two 
genotypes can be represented as iX:1Y.2A and 2X:2A respectively, 2A 
representing the two sets of autosomes, 44 altogether and X and Y the sex- 
chromosomes. In the XY zygote the male-determining genes are in effective 
excess of the female-determining for the reasons that there is only one X and 
in the Y are male-determining genes. In the XX zygote, on the other hand, with 
two Xs and no Y, the female-determining genes are in effective excess. The 
quantitative difference between these two kinds of sex-determining genes decides 
which kind of internal physiological environment within the embryo shall 
become established, one of maleness or one of femaleness. 

As the embryo evolves the precursors of the gonads are laid down. To begin 
with they are quite indifferent sexually and come to consist of two distinct 
regions, a cortex and a medulla, the former being the forerunner of the ovary, 
the latter with a specific potentiality for becoming a testis. In the male-type 


sexual or epigamic 
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environment the growth and differentiation of the medulla are encouraged and 
those of the cortex inhibited; in the female-type internal environment the 
differentiation of the cortex into an ovary is promoted. 

When the gonads have become differentiated and endocrinologically functional 
they assume control of the differentiation of the rest of the sex and reproductive 
equipment. À zygote becomes equipped with a male-type characterisation because 
it came to possess testes but it came to possess testes because it was, in the 
beginning, an XY zygote in which the male-determining genes were paramount. 
It is the rule for an XY zygote to develop into a phenotypic male and for an XX 
zygote to become equipped with a sexual characterisation that is typically 
female-type. 

It follows therefore that abnormality of the sexual characterisation can result 
from a disturbance of the balance between the male-determining and the female- 
determining genes in the 1X: 1Y .2A and the 2X:2A genotypes by gene mutation, 
by aneuploidy or by delay in the elaboration of those forces that control the 
differentiation of the embryonic gonads or affect the endocrinological functioning 
of the differentiated gonads. 

In agonadism the gonads never become differentiated and so there is no 

differentiation of the rest of the sex and reproductive equipment. Typically the 
agonadic individual is chromatin-negative. It has been suggested that the 
ultimate cause of this condition will be found to be aneuploidy involving the 
Sex-chromosomes, 
, In testicular feminisation the affected individual is chromatin-negative and NY 
in sex-chromosome constitution but the general sexual characterisation is of the 
female pattern. The external genitalia are female-type though the vagina usually 
ends blindly and the uterus remains infantile in proportions, 'l'he gonads are 
testes and may be located in the labia majora, in the inguinal canals or within 
the abdominal cavity. The phallus may include a urethra of the male pattern. 
This condition is genetically caused, the gene responsible for it being either a 
sex-linked recessive or an autosomal dominant. 

There are two forms of pseudo-hermaphroditism. The male pseudo-herma- 
phrodite is chromatin-negative and has two testes. But the remainder of the 
Sex equipment shows a degree of feminisation. The female pseudo-hermaphrodite 
is chromatin-positive and has two ovaries but the rest of the sex equipment shows 
a degree of masculinisation. Among the several causes of these conditions genetic 
factors have been included, 

_ In ‘true hermaphroditism’ or ambisexuality there is a wide range of variation 
in the sexual phenotype from male-type to female-type and an equally wide 
range in the structure of the external genitalia. The majority of cases are 
chromatin-positive and the sex-chromosome constitution is usually XX, though 
XY and XO/XY instances have been recorded. The essential feature of this 
condition is the presence of both testicular and ovarian tissues either separately 
or combined in an ovo-testis. A uterus, vagina and, in most cases, a prostate are 
present. Usually a vas deferens runs to the testicular material and a Fallopian 
tube to the ovarian. Spermatogenesis is incomplete but ova may mature in the 
ovarian tissues. If not infecund the ‘true hermaphrodite’ is certainly infertile 
in mating. The immediate cause of the condition is a faulty differentiation of the 
gonads to yield both kinds of gonadic tissues, Many hold the view that the 
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presence of testicular tissues is an indication that there is a Y-chromosome in the 
sex-chromosome constitution, the individual being a mosaic, e.g. NX/XXY, the 
Y being present in those cells from which the testicular material arose. Others 
are of the opinion that the explanation may be that the paternal X had, by 
translocation or by crossing-over with the Y, come to be the vehicle of genes 
that are normally Y-borne. 
. From time to time it is discovered that a child who was assumed to be a 
female because of the design of the external genitalia and who has been brought 
up as a girl is in fact an intersex. Cryptorchid testes are found in the labia majora 
or in the inguinal canal and the clitoris has become abnormally large. À decision 
of the greatest importance to the individual concerned has to be made. Shall the 
child's characterisation be so modified, by surgery and hormone therapy, that 
it approximates as closely as possible to the normal female-type or shall it be 
made as typically male as possible? No general rule can apply to such cases. 
given to the sex-chromosome constitution and to the 
anatomical features of the gonads, the accessory sexual apparatus and the 
external genitalia in order to determine what can be done with them surgically. 
But above all else the behaviour, attitudes and ideas of the affected child must 
be taken into account. That which is done must be that which will ensure that the 
individual concerned shall avoid as much distress as possible and shall achieve 
as much happiness as possible. 
Sex-reversal. Several of those 
ment of medical cytogenetics choose to re 
is found to be chromatin-positive as an ir 


individual who to begin with was à female into € 
(1959) in a Winnepeg study of 3,715 newborn infants it was found that of the 
1,911 phenotypic males 5 were chromatin-positive and therefore presumably XX 
in sex-chromosome constitution. It was suggested that these were females who 
had undergone -reversal and that the cause was some influence, possibly 
hormonal in nature, that had operated during the period fertilisation-differentia- 
tion of the gonads and had moulded the embryonic gonads into testes. 

But is a zygote with the XX chromosome constitution, in fact, a female or an 
XY zygote a male? It is not; it is a zygote so endowed genetically that, if all goes 
well, it will pursue that path of development and differentiation that leads to 
the assumption of a female-type characterisation in the case of the XX zygote, 
of a male-type characterisation in that of an XY zygote. The XX zygote has the 
potentiality of becoming a phenotypic female but it itself is not a female. 
Femaleness, like maleness, is a characterisation of a complete individual, not of 
its compoent cells, tissues, organs or organ-systems. In other species there are 
plentiful examples of genes which deflect sexual differentiation from male- 
type to female-type and vice versa sO that in them the sex-chromosome constitu- 
tion is no indication of maleness or femaleness. An XX zygote that follows the 
male path of sexual differentiation from the very beginning was never a female. 
The only significant difference between the XX and the XY male is that the 
former is constitutionally homogametic and when mated with a normal XX 
woman can beget none but d 

A male, essentially, is an individual equipped for the production of male-type 
5 he conveyance of these to the site of fertilisation. 
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A female, essentially, is an individual equipped for the production of female- 
type gametes, ova, and for the conveyance of these to the site of fertilisation. 
The hermophrodite is an individual equipped for the production of both kinds 
of gamete and for the conveyance of these to the site of fertilisation. Maleness 
and femaleness are contrasted characterisations which are the expressions of 
different genotypes, such expression being modifiable by forces in the internal 
and external environments of the organism. If a gene can deflect the direction of 
the processes of differentiation of the sex and reproductive equipment it is to be 
expected that non-genetic factors, such as hormones, acting upon the same 
processes will produce the same effect. « 

In current medical literature a. new terminology relating to sex is used, 
nuclear sex, genetic sex, chromosomal sex, gonadal sex and social sex being 
terms that seem to suggest that a somatic cell, the genetic constitution and the 
gonad can display the property of maleness or of femaleness. Social sex is the 
term used to define the opinion of other people concerning the sex of a particular 
individual. Though they may be useful such definitions tend to be misleading. 
The nuclear sex-chromatin test does not indicate that the cell is male or female 
but only that in its nucleus there is only one X-chromosome or more than onc. 
The XY and XX sex-chromosome constitutions (1X:1Y.2A and 2X:2A) are, 
as a rule, trustworthy indications that the individuals concerned, can, as develop- 
ment and differentiation proceed, be expected to display the characterisation 
typical of the male individual or of the female; they do not mean that the cells 
to which they belong are themselves male or female. The gonads are either 
male-type or female-type, testes or ovaries and it is the rule that the gonads of 
the phenotypic male are testes and those of the phenotypic female are ovaries. 
T'he opinion of others concerning the sex of an individual can be mistaken, for a 
phenotypic male, capable of producing functional spermatozoa, can masquerade 
as a female and be accepted by society as such. All that the term social sex seems 
to mean is that the individual is regarded by other people as a male or as a female 
and that a particular individual was reared as a girl or as a boy. 


Conclusion 


It can confidently be predicted that in the immediate future medical cyto- 
genetics will attract, in ever-increasing measure, the interest of those who 
maintain that healthiness should be the birthright of every individual. Preventive 
action against diseases of environmental origin will certainly continue to be 
successful and the time will come when similar action against defect and derange- 
ment of genetic origin will be called for. With the recent rapid development of 
molecular biology the biological phenomenon of organic inheritance is being 
explained and understood in terms of physico-chemical laws and it cannot be 
very long before the three fundamental questions in genetics —what is the 
material nature of the gene?; how does the gene replicate itself?; and how does 
the gene produce the character? are fully and conclusively answered. When 
this knowledge has been secured it may well become possible to transmute it 
into the power of controlling the action of the gene and thereby deliberately 
controlling the characterisation of the organism. i 

Such intervention will require that the presence of undesirable genes in the 
genetic constitutions of individuals shall be detected and so for the immediate 
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present the most important task is that of devising means for the detection of the 
carriers of harmful recessive genes. ‘The second most important task is that of 
devising means for the treatment of defects and derangements of genetic origin, 
this being based upon a full understanding of the nature of the abnormality, 
in physico-chemical terms. Such therapy cannot affect the genotype of the 
individual who will transmit the gene or genes though he himself has been made 
phenotypically normal, a matter of no great importance if the condition can be 
cured or its expression prevented. In so far as those abnormal conditions, the 
causation of which is the interplay of genotype and environment, are concerned, 
it will always remain easier to bring the environmental component under control 
and when this is done the genetic component will remain impotent. 

Other tasks for the immediate future are: to discover the incidence of genetic 
and partly genetic disorders in the population; to discover how much of 
genetically caused defect and derangement is due to repeated fresh mutation; 
to discover the fertility and mortality rates among individuals and families dis- 
playing the various disorders of genetic origin as compared with those of 
individuals and families without these defects and derangements; to add to the 
records of consanguineous matings and of the genetic effects in the offspring of 
such marriages; to discover what substances and procedures extensively 
employed in industry and elsewhere are mutagenic in man; to encourage the 
development of pharmaco-genetics since it is established that an abnormal 
susceptibility to a new drug can have a genetic basis, a violent and dangerous 
reaction being the first indication of the existence of a particular gene. 

It is not to be forgotten that medicine is concerned not only with the health 
and well-being of those now living but also with the health and well-being of 
generations yet to come. It is in this connexion that medical cyto-genetics 
reinforces medicine. It has to be recognised that socio-economic and medical 
measures can in their effects alter the genetic constitution of a population by 
altering the frequencies of genes, by encouraging or impeding the expression 

harmful. It is one of the major tasks of medicine to 


of genes, advantageous or i ý 
discover what these alterations are likely to be and to help in devising the means 


whereby the undesirable ones may 


be avoided. 


F. A, E. Crew. 
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Chapter 2 
PRENATAL DEVELOPMENT 


ALL living creatures are the product of their heredity and their environment. 
lhis statement is so obvious that it isseasy to overlook the commonplace miracle 
of man's normal development in all its functional and structural complexity. 
vast a matter for condensation and it is 
y those features of prenatal development 
outlook and experience of the 


'l'he study of human embryology is too 
the purpose of this chapter to indicate onl 
which, directly or indirectly, bear upon the 
practising clinician. 

A faulty genetic endowment is responsible for hereditary defects but, as a 
rule, congenital abnormalities result from ‘a flaw, localised in space and time 
in some aspect of the ontogenetic pattern for which some environmental factor, 
acting upon a particular process of development, is to blame’ (Wyburn, 1953). 


Earliest Stages of Development 
Three main periods of prenatal development have been described by Hamilton, 
Boyd and Mossman (1962): 

1. From the time of fertilisation to the full implantation of the blastocyst, but 
before the establishment of an intra-embryonic circulation, that is to say, up 
to a gestational age of twenty-one days. 
From the beginning of the fourth week to the end of the eighth week, during 
which all the main organs and systems are differentiated. 

3. From the end of the eighth week until delivery, a period of quantitative 
rather than qualitative change. This is the period of growth rather than 


new development. 


N 


‘The well-known statement that ontogeny repeats philogeny, in other words 
that the developmental history of the individual repeats the evolutionary history 
of the species, is a loose statement that is true only so far as the basic vertebrate 
pattern goes and is best illustrated in the fate and development of the branchial 
arches. 

Human ova are only likely to be fertilised within about the first twelve hours 
of ovulation but spermatozoa may retain their ability to fertilise up to forty-eight 
hours after their emission. Rock and Hertig (1948) studied very early human ova 
and embryos in hysterectomy specimens, and they found that the embryo is at 
the eight-cell stage within three days of fertilisation, the age at which it reaches 
the uterine cavity after its passage down the Fallopian tube. Invasion of the 
endometrium starts on the sixth day, the embryo now entering the blastocyst 
stage and by the tenth day it is fully embedded in the endometrium, its diameter 
by now being about half a millimetre. By the fourteenth day the amniotic sac 
has enveloped the ectoderm and trophoblastic masses on the surface, having 
opened up the capillary network within the endometrium, have now formed 
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lacunae and are bathed and nourished by maternal blood. These early villi are 
by now beginning to receive their mesoblastic core and by the sixteenth day a 
system of branching villi is developing. 

Blighted ovum. Rock and Hertig commented that 47 per cent of the 26 
embryos which they studied, as above, were already clearly blighted in one 
respect or another. It has to be noted however that this high figure may be the 
result of indications for which the hysterectomy was done which in themselves 
may have constituted an unfavourable environment, Nevertheless the wastage 
in foetal life which occurs at this time is greater than at any subsequent period. 

It is perhaps as well that nature rids itself at an early stage of such unprofitable 
products but the tendency to produce abnormal foetuses is exaggerated in the 
genetic make-up of certain parents and Malpas (1938) noted that foetal abnor- 
mality occurred twice as often in fraternities containing abortion sequences. 
The attempts of medical science to prevent a threatened abortion from-becoming 
inevitable are often, for this reason, a case of love's labour lost and, as Potter 
has remarked, any proposed therapy for the prevention of early abortion must 
be directed towards the prevention of foetal death rather than the inhibition 
of uterine contractions since so many very carly aborted foetuses have already 
been for some time dead before abortion finally occurs. 


Specific Structure Development 

The embryo now enters upon the second stage of its development having 
survived the first three weeks. By now its size and volume have become too 
great for subsistence to be maintained by the diffusion of materials through its 
surface and there is a growing need for a circulatory system to distribute to its 
different parts the materials for further development. This involves the need for 
blood as a vehicle, the development of vessels in which it is to travel and the 
mechanical force of a pump in the form of the heart in order to distribute the 
materials. Already by the eighteenth day blood islands and vessel rudiments are 
present in the chorion and its villi, as well as the body stalk, yolk sac and embryo 
itself. Hamilton, Boyd and Mossman state that the first blood vessels arise in the 
extraembryonic mesoderm. At twenty-one days a circulation of sorts is established 
between the embryo and the early vessels within the villi. 

Heart. The development of the heart takes place between the third and eighth 
weeks of embryonic life by the end of which time the heart has assumed the adult 
configuration of a four-chambered organ. Thereafter, further development is 
mainly confined to the heart musculature. 


In its earliest Stages the heart is a relatively simple tubular structure which 


can nevertheless pump blood through the primitive vessels in the fourth week 
of life. The tube then folds upon itself as an S-shaped curve and first the inter- 
ventricular septum and presently the interauricular septum grow towards each 
other from their original ridges to divide the heart into right and left sides. The 
interventricular septum closes in the eighth week but the foramen ovale of 
course remains open until after birth, Apart from the latter, the four chambers 
are fully separated by the end of the eighth week and it will be seen therefore 
that any structural abnormality, if it is going to occur, must be manifest before 
that time. This matter will be considered further when dealing with the effects 
of virus infections in early pregnancy. 
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Skin and accessory structures. Up to the sixth week the skin consists simpl 
of a simple cuboidal epithelium but there now forms a thin layer of fl: mensi 
cells on the surface, known as the epitrichial layer. In the ensuing forte ird 
intermediate stratum, two or three cells thick, develops between Basel aud 


Fic. 2. Human embryo of about five and a half weeks 
showing the pri y curve of the spine in the mesen- 
chyme stage when artilage is appearing in the vertebrae 
and ossification has not yet occurred. (No. 8or in 
Professor J. P. Hill's collection at University College, 
London. Harris, H. A. 1943- Proc. Roy. Soc. Med., 36; 


300.) 


e fourth month keratin formation begins in the super- 
diate stratum. Shedding of the epitrichial layer now 
takes place progressively and is complete by the end of the sixth month. The 
degenerate cells so shed, together with sebaceous material, form the vernix 
caseosa which is held by some to have a superficial protective function. The 
fingerprint patterns of the palms and soles begin to appear about the sixth month 
The characteristic regional differences in skin thickness are not acquired in 
response to local pressure effects but are well developed before birth, being 


epitrichial layers and by th 
ficial parts of the interme 
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genetically determined and they persist even after transplantation to a non- 
pressure bearing area. 

The sweat glands begin to develop first of all in the palms and in the soles 
during the fourth month but, although their lumina are formed by the seventh 
month by the breaking down of central cells, they are incapable of secreting much 
Sweat before term, a matter of some importance in the case of premature infants, 

The sebaceous glands appear during the fifth month as epidermal buds from 
hair follicles. Unlike the sweat glands they secrete early on and their main 
importance in intrauterine life lies in their contribution to the vernix cascosa. 
Hair follicle development begins in the third month as a downgrowth of epi- 
dermis, although the €yebrows and the hairs of the scalp, eyelids, lips and chin 
appear somewhat later. The hairs, however, are not visible at the surface before 
the end of the sixth month when they appear as fine lanugo hairs. These are 
shed with increasing maturity of the foetus and are finally replaced by a coarser 
type of hair. 

The nails develop from a thickened epidermal plaque which appears first 
at the tip of the digit at about ten weeks. This thickened area migrates to the 
dorsal surface at the digit and sinks below the general epidermal level especially 
along the proximal margin. It is from the epithelium underlying this proximal 
nailfold that the true nail develops and grows distally so that at term the nail 
reaches as far as the tip of the digit. It is not true however that very short nails 
are a feature of prematurity, 

Urinary system. The placenta is such a good excretory organ for the foetus 
that there is no need, during intrauterine life, for an efficient genito-urinary 
system. In fact, a baby may be born alive at term with bilateral renal agenesis 
or a complete obstruction to urinary outflow, Compared with other special 
organs the development of the kidney from the metanephros occurs relatively 
late in embryonic life and only begins in the fifth week, Increasing numbers of 
glomeruli develop up to the time at which the foetus reaches a weight of about 
54 Ib. or 2,500 gm. (Potter, 1961) and furthermore if a premature infant is born 
before that size is reached, glomerular formation continues for a time after birth. 
Nevertheless, even the very immature kidney is capable of secreting a dilute 
urine fairly early on and urine can be found in the bladder at sixteen weeks’ 
gestation. The foetus is known to excrete urine into the liquor amnii and oligo- 
hydramnios may result from renal agenesis or from congenital obstruction to 
urinary outflow. The extent to which foetal urine contributes to the quantity 
of liquor amnii is not known, but urea can be detected in the liquor even before 
the sixteenth week. The lobulated foetal form of the kidney persists long after 
renal development is otherwise complete, z.e. about thirty-six weeks, and the 
lobulation may persist for some weeks after birth, The ability of the kidneys to 


concentrate urine, and indeed to demonstrate a full excretory functional capacity, 
1s not achieved until some time after birth, 
The above brief summary of 


: 1 events may help to explain at least some of the 
difficulties which the premature infant may have in controlling its own fluid and 
electrolyte balance after birth. Congenital abnormalities of the urinary system 
are so frequently associated with genital defects, and vice ve. 
of one such aberration should indicate a search for others, 
may also be associated with faulty rotation of the gut. 


rsa, that the finding 
These abnormalities 


PRENATAL DEVELOPME 


Gut. During the first five wecks of embryonic life the intestine protrudes with 
the yolk sac into the base of the cord but by about ten weeks it is reincluded 
within the abdominal wall. "Thereafter an anticlockwise rotation occurs around 
ileocaecal region round into the right 


the superior mesenteric axis bringing the 
iliac fossa. 

Diaphragm. The statement that the finding of one foetal defect indicates a 
search for others is less true in the case of fusion failures of the constituent 
portions of the diaphragm, although large diaphragmatic hernias are associated 
with pulmonary hypoplasia. The mechanical restriction of lung space, however, 
may have something to do with the latter. The diaphragm, incidentally, has 
y by about the eighth week and, although closure may 
common on the left than on 


usually fused completel 
fail on either side, diaphragmatic hernias are more 
the right. 

It would not be appropriate in this brief review of structural development 
to include mention of more than a few organs, nor would space permit it, but 
the above choice has been made because of the commonly encountered points of 
Clinical interest that may present at a child’s birth. For the same reason only the 
thyroid and the suprarenal glands of the endocrine system will be discussed here. 

Thyroid. ‘The differentiation of the thyroid is histologically demonstrable at 
the end of the third month of foetal life and, from six months onwards, colloid 
increasingly within the acini, although, according to Smith, there is a 
reduction in this amount at birth. The appearance of thyroid function 
from the earliest age at which the 


collects 
temporary 
has been deduced by Chapman et al. (1948) 
foetal thyroid could be observed to pick up radioactive iodine. Tracer doses of 
this substance were given to the mother before therapeutic hysterotomy and a 
study was made of foctuses ranging from seven to thirty-two weeks’ gestation. 
Radioactivity was detected by these workers in increasing amounts from the 
fourteenth week onwards, but not before, so that it would appear that the 
functional activity of the thyroid dates from this time. 

Adrenals. ‘The adrenal glands, weight for weight as compared with adults, 
about twenty times larger (Smith, 1959). This is due to the fact 
r rauterine life, consists of an outer and persisting 
al cortex which degenerates within the 
or not. The function of this zone 
night be androgenic and 


are relativel 
that the adrenal cortex, during int 
part and much larger inner zone of foet 
first few months after birth, whether premature or n 
is unknown, although it was once thought that it mig 
designed to counteract the feminising influence of the high maternal oestrogen 
supply. However, it has not been possible to extract recognt able androgenic 
zonal tissue so far. 
The adrenals after birth become the main sources of pressor substances 
owing to the regression which occurs of the foetal extra-adrenal chromaffin 
tissues, such as the organs of Zuckerkandl (Baar, 1954). The human foetal adrenal 
medulla and organs of Zuckerkandl contain noradrenaline in appreciable amount 
ing with the fourth month and increasing until 


but scarcely any adrenaline, starti 
birth, and furthermore the amount of adrenaline apparently available does not 
exceed that of noradrenaline until a year or two after birth. It is to be noted here 


that noradrenaline increas circulatory peripheral resistance without accelerating 
the heart’s action nor does it increase the metabolic rate. This may be advan- 
tageous in hypoxia at birth. Both hypoxia and the sensory disturbances inflicted 


substances from this 
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by the birth process evoke the secretion of medullary substances. Adrenaline, 
by raising the metabolic rate, would more quickly exhaust the available supplies 
of oxygen than noradrenaline (Dornhorst and Young, 1952) 


Adverse Environmental Factors and their Effects on Prenatal 
Development 


Until recently it was assumed that antenatal care which was in all respects 
obstetrically adequate for the mother was also automatically all that could be 
expected for the child in utero. When therefore malformations cropped up they 
were accepted with sorry fatalism. But there is now increasing evidence that the 
child may be injured by agents which are fairly innocuous to the mother and 
that in those children who Survive, many diseases of childhood originate in 
prenatal life (Warkany, 1957). More and more of the hitherto unexplained mal- 
formations are now being traced actiologically to environmental factors and the 
subject grows steadily in importance as other causes of death and morbidity 
recede, 

McKeown and Record (1960) for example, in a prospective study in Birming- 
ham of 57,000 children from birth found an incidence of 17:3 per thousand at 
the age of a fortnight and 23 per thousand at the age of 5 years, McKeown (1961) 
also noted that the frequency of congenital malformations had doubled in 
Scotland in the previous decade. A fifth of all these affected children died at 
birth and only a half reached the age of five years. Other sources tell a similar 
tale. For instance in a pamphlet on malformations issued by the Ministry of 
Health (1963) it is reckoned that some abnormality was present in more than 1 
per cent of children surviving to the age of a year. Twenty per cent of stillbirths 
were found to be deformed; likewise an unknown number of abortions, Con- 
versely this same report computed that about 15 per cent of cases of congenital 
abnormality are stillborn and a further 30 per cent die in the first twelve months. 
About half survive to over the age of five years, In rough figures it can be 
reckoned that about one in every fifty babies is born malformed in some degree. 

It is now becoming clear that healthy prenatal development can be interfered 
with even before conception. Quite apart from the purely hereditary disorders 
from genetic causes, some of the smaller chromosomes, and in particular the sex 
chromosome pair may suffer loss or reduplication, particularly at meiosis, which 
produce a number of well recognised malformations e.g. Turner's and Kline- 
felter's syndromes, the ‘super’ female and so forth, Major damage to the larger 
chromosomes producing non-viability (Ford, 1960), and structural defects, for 
example in the arrangement of chromosomal segments, are likely to be increasingly 
recognised in other abnormal syndromes (see Chapter 1). Bacsich (1964) has 
classified abnormalities into three main groups; 10 per cent are due to genetic 
factors and traceable in the family history, 10 per cent are due to some chromo- 
somal aberration and the vast Majority, namely 80 per cent are due to some 
extraneous teratogenic factor, Anatomically he classifies them under the following 
headings: 

I. Arrestation, resulting in either failure 
development. 

2. Failures of fusion, 

3. Failures of the nor 


of differentiation or failure of 


for example, cleft palate and spina bifida. 
mal and expected atrophy with the persistence of some 
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structure for which there is no further use in adult life. Such lesions concern 
particularly the heart and the urogenital organs. 

4. Failures of canalisation, particularly in the gut and Mullerian system. 

5. Failures of migration, for example imperfect descent of the testicle. 

6. Duplication of structures, for example ureters, digits, etc. 
. The abnormal hypertrophy of a given organ. 


M 


In addition to this formidable list Bacsich goes on to point out that metabolism 
itself is controlled by a mosaic of enzymes which are under genetic control. 
Defect in a specific enzyme system ^may produce aberrations of molecular 
synthesis of an essential protein, or the accumulation 


structure or inadequate 
abolism are usually inherited as 


of a metabolite, These inborn errors of met 
Mendelian recessive characters. 

From conception onwards until the completion of org: 
end of the third month foetal development is exposed to teratogenic hazards of 
which the best recognised are certain viruses (which readily traverse the placenta), 
hypoxia, changes of temperature, toxins, ionising radiations, hypervitaminosis A, 
and certain hormones. The list grows with the years. The resulting defect 
depends not only upon the teratogenic insult and the severity thereof but its 
exact timing for selection of the vulnerable organ at that particular moment of 
differentiation, For example, whatever may be the genetic aetiology of anencephaly 
several adverse environmental factors must also operate such as the time of year, 
pregnancies conceived in early summer having a much higher incidence than 
those conceived at other times. Anencephaly is reckoned to be thirty times more 
common in families previously so affected and the writer has experience of an 
unfortunate patient who had three consecutive anencephalic monsters. Never- 
theless, it is considered by Giroud (1960) that some factor operates about the 
sixteenth day of gestation and certainly not after the twenty-sixth day. This 
would be equivalent to gastrulation time in rats and mice. Anencephaly would 
appear to be particularly common in the Irish race and it has been. suggested by 
Green (1964) that exposure to influenza virus may bea factor. This would be 
more often expected in disagreeable climates such as the West of Scotland and 
the Emerald Isle. 

Congenital abnormalities can be 
means which have not yet been sa 
example, the absence of trace eleme 
certain vitamins. In pregnant sows hy 
and cleft palate in piglets. This is a su 


very difficult to make direct inferences. 
The effect of drugs administered in early pregnancy came sharply to notice 


with the thalidomide catastrophe. Here was a drug which had been amply 
tested out on animals and had already had wide use as a sedative in elderly and 
depressed patients without ill effect. This apparently harmless drug first appeared 
in Western Germany in 1954, but it was not until 1958 that the first baby victim 
was recognised, suffering from absence of upper and lower limbs. More cases 
in West Germany were then reported and 34 newborn affected infants were 
presented at a paediatric meeting in Dusseldorf at about this time, and it was 
Lenz of Hamburg who drew attention to the possible association of thalidomide 


an differentiation at the 


experimentally produced in animals by 
tisfactorily demonstrated in humans, for 
nts, or excessive or deficient amounts of 
povitaminosis A produces absence of eyes 
bject in which species difference makes it 
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and phocomelia and associated lesions of the cars and gastro-intestinal tract. It 
further appeared that a single dose was capable of producing such deformity 
provided that it was taken between the thirty-seventh and fiftieth day since the 
onset of the last menstrual period. Nearer home a similar disaster overtook a 
number of pregnant women and their babies and there was quite a crop in a 
small town, namely Stirling, where thalidomide had come to be prescribed in 
early pregnancy, and reports such as those of Speirs (1962) and others began 
to grow in number. The manufacturers very promptly withdrew the drug from 
the market at the first sign of trouble but, even so, there are to date still about 
350 babies in the United Kingdom surviving with serious limb defects attribut- 
able to this drug. In Western Germany the situation is almost five times as 
Serious. 

Following this terrible discovery a great number of other drugs came under 
suspicion, including meclizine and tolbutamide, but his has never been fully 
confirmed. Metranidazole, used in the treatment of trichomonas vaginitis, was 
also suspect without confirmation, and by now there must be an enormous 
number of women who have been treated for this very common complaint with 
this drug which must have been exhibited in very early pregnancy so that there 
should have been ample time for an association to be revcaled to a profession now 
thoroughly on the alert. Curiously enough tetracycline has been found to produce 
a yellow discolouration of the teeth of the first dentition in children, and since 
itis known that this antibiotic is readily incorporated into rapidly growing 
cells it is surprising that other effects have not yet been demonstrated, Neverthe- 
less it is an antibiotic which we have now abandoned in pregnancy for this reason. 

Aminopterin, the first of the folic acid antagonists, and nowadays regarded as 
too toxic for clinical use, was found to produce various types of foetal abnormality, 
foetal death or abortion. Its successor amethopterin (which might be used in the 
treatment of a case mistakenly believed to have a recurrence of choriocarcinoma, 
who, in fact, had started a normal pregnancy) might be expected to produce a 
very damaging effect but evidence of this is not yet forthcoming and the cases 
in any event must be rare indeed, 

Drugs used in the treatment of thyrotoxicosis such as thiouracil and the 
iodides may produce foetal goitre, but this is more a compensatory phenomenon 
which remits spontaneously after the child is born. 

Some of the newer and more potent progestational agents have a virilising 
effect on a female foetus. The fact that the same drug can be androgenic to a 
foetus and yet Progestational in its effects on the mother is believed to be due to 
different enzyme actions and organ maturity. 

Cortisone and the adrenal steroids have, in a number of cases, been held 
responsible for cleft palate by interfering with fusion in embryonic development, 
but these cases are in a minority of the many receiving this type of treatment. 

It is clear, as Bacsich has summed up, that drugs in general are not important 
factors in congenital malformations and, in fact, very few drugs have been 
observed to be teratogenic in spite of a regular witch hunt in recent years. 
Because of species difference animal experiments are of very little help in pre- 
dicting hazard. The reason for prescribing a drug, for example for bleeding, etc., 
may be more important in its effects on the foetus than the drug itself. For an 
agent to have teratogenic properties it must have some specific relationship 
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to the metabolic and homeostatic needs of the embryo at the time of administra- 
tion (Mellin, 1964). Furthermore susceptibility even at such a time may itself 
be determined by genotype. Mellin further reported a survey carried out 
prospectively in about 3,200 pregnancies in New York on prenatal influences on 
foetal development and survival, and noted with some cynicism, that often the 
drugs prescribed and recorded on the hospital chart differed from the drugs 
the patient actually took, that the pres cribed drugs were sometimes not taken, 
and that at other times drugs which were not prescribed were obtained from 
outside sour He found, further, that although the number of individuals 
using any specific drug in the first trimester of the pregnancy was small there 
was no striking discrepancy between the malformation and the control 


groups. 

Significant amounts of irradiation if given early enough in pregnancy may 
kill the foctus, a little later may deform it through microcephaly and later still 
may increase its chances of developing leukaemia or some other form of malignant 
disease in childhood. i 

The importance of episodes of scvere hypoxia in early pregnancy 1s often 
overlooked, especially where abortion following intra-uterine foetal death is not 
thereby provoked. Instances of this result from attempts at suicide by carbon 
monoxide poisoning or barbiturates. Ingalls (1960) cites three instances of 
ectromelia caused by this means. : 

Research into what Warkany (1957) called the ^wide and empty spaces which 
lie between obstetrics and paediatrics has been carried a stage further by Woolam 
and Millen (1960) who studied various methods of modifying the known terato- 
genic affects of hypervitaminosis À and X-radiation. The former probably pro- 
duces its effects by interfering with foctal carbohydrate metabolism and they 
noted that while cortisone and methyl thiouracil accentuate the effects, insulin, 
thyroxine and the vitamin B group reduce them. The deleterious effects of 
X-rays on the other hand are increased by thyroxine, insulin, cortisone and large 
doses of vitamins but are mitigated by cysteamine given prior to but not after 
of foetal tissues was also dependent upon oxygen 


the exposure, The sensitivity 
tension, 

It is certain that endocrine 
and latent endocrinopathies such as 
an increased incidence of foetal abnorm ! 
incidence of foetal abnormality has been long recognised and Pedersen et al. 
(1964) in Denmark noted the abnormality rate was three times as high in 
diabetics at 6*4 per cent as in controls, but they further remarked that the 
incidence was highest where there were vascular complications as well. . 

Virus infections in early pregnancy. ]t is when we come to consider the 
effects of viruses on the developing embryo that the most striking advances 
in our knowledge to date are apparent. . . : 

In clinical medicine infections are usually identified by the nature of the tissue 
response evoked, that is to say, by the varieties of the physical signs of enone 
tion, including leucocytosis, but in the case of the very early foctus, for example 
before the tenth week, these responses cannot be made. Instead either the foetus 
dies or the rapidly differentiating organs suffer some aberration in their develop- 
ment. Leucocytosis is not possible in the very carly foetus and Potter states that 


disorders may influence prenatal development 
pre-diabetes are already regarded as causing 
ality. In frank diabetes the increased 
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the first signs of abnormal collections of leucocytes are to be found in the 
pulmonary tree as late as the sixteenth to the eighteenth week (before alveolar 
development). 

The role of virus infections came suddenly to notice with Gregg's obs 
in 1941 in Australia. He noted in 78 cases of congential cataract (which was 
usually bilateral and frequencly associated with microphthalmia) that there was 
a history of maternal rubella during the first two months of pregnancy in all but 
ro cases. This important finding has since led to an intensive search for possible 
effects of other virus infections on the carly human embryo. The Australian 
rubella epidemic was a severe one, but it is important to know what the chances 
are of serious damage to the foetus in the case of a woman contracting rubella 
in early pregnancy. As it is, estimates of foetal abnormality vary between 15 per 
cent (Swan, 1948) and 4o per cent (Kaye, Rosner and Stein, 1953) and the degree 
of incapacity also varies widely. The evidence in regard to the exanthemata 
however is less concrete. 

The prospective survey instituted by the Ministry of Health has been summar- 
ised by Manson et al. (1960) in which some hundreds of affected cases were 
matched by controls, and it would appear from this that not only is the death 
rate in utero and up to the age of two years more than doubled when rubella is 
contracted by the mother within the first 12 weeks but the abnormality rate is 
raised in the case of the incidence of congenital heart discase to approximately 
20-fold, cataract 100-fold, deafness more than 30 times and mental deficiency 
about quadrupled. 

Rubella is only effective in this respect in early pregnancy and docs not affect 
the baby at birth from infection zn utero. The eyes, the ears and the heart are 
particularly susceptible. In the case of the first, the lens starts to develop at the 
beginning of the second month as an area of thickened ectoderm and new fibres 
are formed peripherally throughout early life. It is the innermost portions of the 
lens which are affected by rubella in utero, resulting in cataract. Other congenital 
abnormalities of the eyes, such as congenital glaucoma duc to the failure of the 
canal of Schlemm to develop and congenital coloboma due to failure of the 
choroidal fissure to close, are less characteristic effects of this disease, although 
microphthalmia is common. The period of vulnerability of the organs of hearing 
is slightly later than in the case of the ocular structures. Although, by the end of 
the second month, the face is complete, including the appearance of the external 
ear and all the essential parts of the inner ear are being differentiated, the organs 
of Corti which are the end-organs of hearing are vulnerable during the third 
month and the middle ear structures likewise. Potter has drawn attention to the 
fact that eye and ear defects are unusual in the same baby, presumably due to the 
fact that their periods of vulnerability do not overlap, so that whereas eye defects 
occur when rubella develops within the second month of pregnancy, ear defects 
tend to occur a bit later when the infection occurs late in the second or early 
in the third month. 'T'he structures of the middle ear develop about the same time 
as the organ of Corti and are likewise vulnerable. 

'The cardiac lesions most commonly produced by maternal rubella are, 
according to Campbell (1961) patent ductus (58 per cent), ventricular septal 
defect (18 per cent), atrial septal defect, pulmonary vascular stenosis and Fallot's 
tetralogy (each 6 per cent). Mental defect and microcephaly are fortunately less 
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common still, a point to be remembered when the question of therapeutic 
termination of pregnancy is considered. 

It is surprising that rubella alone appears to be the chief offender considering 
the case with which viruses are known to cross the placenta. Indeed the common 
exanthems may appear in the mother and baby at the same time. The foetus 
may indeed be affected directly by such viruses as that of rubella and human 
cytomegalovirus (H.C.M.V.) but more often the effect may be indirect due to 
the severity of the illness of the mother. For example, in the 1918 influenza 
epidemic the abortion rate was reckoned to be 26 per cent in the pregnant 
women so affected, but, if the influenza was complicated, the abortion rate was 
raised to 52 per cent and in fatal cases it was 62 per cent (Medearis, 1964). 
Maternal pyrexia probably contributed to this as well. 
affects a foetus by invasion it may produce abortion, 
h, with or without foetal abnormality 
permanent handicap. In the human, 


When a virus directly 
premature labour, stillbirth, neonatal deat 


and in those that survive birth there may be 
rubella and H.C.M.V. produce a true viraemia, whereas toxoplasmosis and 


syphilis, for example, have to get into the foetal system by destructive degrees, 
affecting placenta and liver first. Medearis has pointed out that the foetal handi- 
caps in an infection consist of a slower or very indifferent immunoglobulin re- 
sponse, poor macrophage mobilisation, diminished interferon synthesis and thata 
relatively greater number of tissues possess specific receptor sites for the action of a 
virus. There are also less effective barriers, for example, between blood and brain. 

In the case of virus infection those organs in a critical state of development are 
the most vulnerable to a destructive process. If rubella is contracted in the first 
twelve weeks the abortion rate, at about 5 per cent, is not much greater, the 
raised and the infant mortality under two years of age rises 


stillbirth rate may be : 
some congenital abnormality. Of the 


to 6:9 per cent, of whom 46 per cent have 
survivors beyond the age of two, 4^7 per cent can be expected to have some form 
of congenital heart discase, a similar number may have cataract and 6-6 per cent 
may be deaf. There is now some doubt that the administration of gamma 
globulin to the susceptible mother who has been exposed to risk in early preg- 
nancy in fact protects her (Medearis). 

The proportions of congenital malformations caused by rubella and all the 
viral infections is reckoned to be less than 10 per cent. Nevertheless the present 
enthusiasm of parents to get their daughters infected with rubella before they 
reach marriageable age may be all very well for their own families but may 
inadvertently expose others in early pregnancy with whom they come in contact. 

Cytomegalic inclusion disease caused by the human cytomegalo-virus pro- 
duces a clinically inapparent infection in the mother. Fortunately the majority 
of women have already been infected before pregnancy (as in the case of toxo- 
plasmosis) otherwise the infection would be more common in the foetus. It is 
curious, however, that the risks here are most common after the fifth month 
of pregnancy and in an active infection both the mother and foetus have the same 
Virus. The baby is affected with jaundice with a raised bilirubin and hepato- 
splenomegaly, There is also thrombocytopoenic purpura and pneumonitis. 
Mental retardation is also a sequel. Focal lesions in the central nervous system 
are demonstrated by inco-ordination and spasticity. Immunity acquired at the 


time prevents the affection of subsequent babies. 
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Vaccination risks. This invites one to inquire into the advisability of vaccinat- 
ing women in pregnancy. Macarthur (1952) reported a case of a premature child 
born with generalised vaccinia from which it died. The mother had received a 
primary vaccination some months earlier, This led him to analyse the pregnancy 
outcome in 203 cases in which vaccination was carried out during or immediately 
before pregnancy. He found that there was only 1 foetal loss in 33 cases vaccinated 
during the first four weeks but of 24 women vaccinated in the second and third 
month of pregnancy who went to term, no less than 5 had stillbirths; moreover, 
abortions, foetal abnormalities and neonatal deaths brought the total of foetal 
loss up to 27 per cent in 67 cases vaccinated during this period. It would appear, 
therefore, that the risks to the foetus of vaccination between the fourth and 
twelfth week of pregnancy are considerable, particularly in primary vaccination. 


Sex Development 


The development of sex in the foetus is autonomous and does not depend 
upon the internal secretions of the mother. The genital system makes its appear- 
ance between the fifth and sixth weeks. ‘This is the stage of the indifferent gonad 
which consists of a superficial germinal epithelium and internal blastema. 
Differentiation of the testes starts about the seventh week and of the ovary 
rather later, about the eighth to the ninth week. 

The sex of the embryo is, of course determined from the outset by the chromo- 
somal characteristics of the sperm 
Chapter 1) 


atozoon responsible for fertilisation (sce 


The testis begins its descent to the scrotum at the se 
for a while at the internal abdominal ring 
pressure encourages its descent down the 
the scrotal sac by the end of the e 
Mossman), although this is variable, 


enth month, It remains 
until the rising intra-abdominal 
inguinal canal. Normally it reaches 
ighth lunar month (Hamilton, Boyd and 


Diet 
Although adequate, or more than adequate, 
being of the pregnant woman, 
in maternal nutrition, It is, afte 


diet is all important for the well- 
the foetus is less readily affected by deficiencies 

r all, the complete parasite and helps itself to the 
cce all that is going, if necessary at the expense of its mother. All this is 
d true of the first half of pregnancy, but rather less so in the second 
half. 


Barcroft observed i 


n sheep that it made little difference to the weight of the 
foetus whether the di 


severely restricted or not for the first ninety days 
four days of the sheep’s pregnancy, but that diet 
g the latter part. As far as birth-weight goes, the 


u ed and Smith (1959) considers that the birth-weight 
will be normal provided that the diet is adequate at the end of pregnancy. In 


any case the foetal weight at term is unlikely to be seriously affected by dietary 
deficiencies unless malnutrition is extreme and the maternal calorie intake is 
consistently less than 1,800 calories a day. It might be pointed out, however, 
that birth-weight is by no means the only factor to consider and that the baby’s 
vigour is of more importance to its healthy survival than its size. The poorer 
classes of society, who are for that reason less well nourished than the more 
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well-to-do, have been shown by Baird (1945) to have a higher prematurity rate, 
so that the factor of prematurity comes into considerations of birth-weight in 
relation to diet. 

The rate at which the foetus acquires 
progressively increases pari passu with its maturity and growth so that its demands 
may not be fully met within the last twelve weeks of pregnancy and in the case 
of vitamins and minerals it may go short if the maternal stocks of these substances 
are very low. Because both the uptake and the needs of the foetus are greater 
in the last weeks of pregnancy it will be readily seen why premature infants have 


and retains nourishment from its mother 


a greater liability to develop rickets. 

Two mineral elements, namely iron and calcium, deserve special mention 
here, although they will be considered more fully presently. During pregnancy 
the mother develops a positive calcium balance of about 50 g. and maternal 
nutritional deficiencies in calcium and vitamin D are now believed to affect 
the child’s subsequent dental health more than the child’s own diet later and 
likewise the seeds of rickets are often sown 7n utero. With regard to iron, quite 
apart from the well-known tendency of the pregnant woman to develop an 
s itself has to lay down an iron store and the 
f both mother and foetus, should not contain 
point of view the maternal 
ney of this substance is 


iron deficiency anaemia, the foetu 
maternal diet, to meet the needs o 
less than 15 to 20 mg. of iron a day. From the bab 
intake of iodine should also be adequate since a deficie: 
likely to cause hypertrophy of the foetal thyroid gland. . 

Foetal calcium. With the acceleration of foetal growth towards term calcium 
ing amounts, so that at birth the total foetal calcium is 
about 21 g. with more than half of this acquired during the last two months of 
pregnancy (Smith). After birth there i negative calcium balance for a time 
until the child’s intake of milk rises sufficiently to counter it. The phosphorus 
acquired by the baby also increases in the later part of pregnancy although the 


is laid down in incr 


increase in storage is less pronounced. 

Foetal iron. 'l'he foetus of a woman who suffers from anaemia usually has a 
normal haemoglobin level at birth but some months later it may show a tendency 
towards an iron deficiency anaemia due to a previous deficient storage of this 


substance, a lack of which will not be made good during neonatal life since milk 
speed with which the foetus can absorb 


able as Pommerenke and his colleagues 
(1942) showed. These workers gave radioactive iron by mouth to mothers and 
were able to detect it in the foetal circulation in less than an hour, From this they 
concluded that there would not have been time for the iron to have been first 
incorporated in the haemoglobin molecule in the mother before transference to 
the baby and that the plasma itself must be the vehicle for its transport. They 
further considered that the rate of absorption of iron is determined by the 
organism’s need of it. About 60 per cent of the iron is held within the blood and 


the remainder in storage depots. ; . 
The ability of the maternal plasma to carry iron increases in pregnancy from 
about 300 mg. to 450 mg. per cent, but in actual fact the serum iron drops from 100 
mg. to 8o mg. per cent, this drop being associated with the formation of haemo- 
ticipating. The foetus at birth has 


he baby is also par [ 
nt but the serum iron averages 150 mg. 


is an inadequate source of iron. The 
iron from the mother is truly remark 


globin, a process in which t 
an iron carrying capacity of 225 mg. per ce 
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At birth a normal infant contains about 350 mg. of iron, rather less than half 
being laid in store, particularly in the liver, during the last three months of 
pregnancy. The effects of a deficient iron storage are only manifest some weeks 
after birth since erythropoieses greatly diminishes after the child is born and 
haemolysis adds to the stores of iron. 


Foetal Blood-Sugar and Maternal Diabetes 

Since glucose very readily diffuses across the placenta, foetal blood-sugar in 
utero is closely related to, though lower than, the levels of maternal blood. But 
shortly after birth, even in the normal case, the baby’s blood-sugar may be 4o mg. 
per cent or even less, and lower still in the premature infant. This occurs whether 
the mother has diabetes or not and in the past hypoglycaemia has been wrongly 
postulated as a cause of the increased neonatal death rate following diabetic 
pregnancy. This hypoglycaemia was formerly explained by a hypothetical hyper- 
insulinism which the foetus had protectively developed against the high maternal 
blood-sugar but this explanation is altogether too facile since the same train of 
events may occur in pre-diabetic pregnancy. 

Sudden attacks of hypoglycaemia may be a cause of symptoms at the age of 
one or two days in babies of even normal mothers and may be manifested by 
sudden and unexplained collapse of the baby. This is now increasingly recognised 
and the response to the intravenous injection of glucose is dramatic. It is difficult 
to explain why these attacks should occur out of the blue, but the exhaustion 
of glycogen stores in labour and as the result of asphyxia may be a possible cause. 

As Potter has observed, the Islets of Langerhans are increased both in size 
and number in the foetus in diabetic pregnancy but 
regardless of the severity of the maternal di 
therapeutic control. The high blood-sugar le 
regarded as the stimulus to the beta cells of t 
plasia is not related to the level of the blood-sugar and, furthermore, the same 
happens in pre-diabetes, It would appear, however, that the increased carbo- 
hydrate from the mother, together with an increased foctal production of insulin 
is probably responsible for some of the fatness of these babies relative to their 
maturity. 

It is much more likely 


this hyperplasia occurs 
abetes or the thoroughness of its 
vels obtaining cannot therefore be 
he islets since the degree of hyper- 


that the same hormonal stimulus acts both upon the 
Islets of Langerhans and upon the degree of foetal growth, and Young (1951) 
indicated that growth hormone, diabetogenic hormone and pancreatotrophic 
hormone may be one and the same substance and that for the growth hormone 
to operate, additional insulin operating within an adequate blood-sugar range 
must be produced by the pancreatic islets. The hormone preferentially produces 
growth rather than diabetes so long as further growth is possible and in the 
foetus this is exactly the case. The above observations help to explain the large 
size of babies born to pre-diabetic mothers, 

The low neonatal blood-sugar 


; has been explained by the observation in 
animals that the concentra 


| tion of insulin within the pancreas is higher than in 
later life, always supposing that this insulin is capable of being released. Animal 
foetuses are very insensitive to insulin and this is also true, to a large extent, of 
human foetuses and they do not suffer the usual effects of hypoglycaemia. The 
injection of insulin into the foetal circulation of an animal does not reduce the 
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maternal blood-sugar and it is unlikely therefore that the foetus in any way 
contributes to the mother's supplies of insulin nor that it helps in the control 
of her diabetes (Young, 1951). In fact, very often the diabetic mother's insulin 
requirements diminish after delivery. 
Landmarks in Foetal Development 

The estimation of gestational age in early pregnancy is most readily, though 
roughly, done by a measurement of crown rump lengths and a simple rule is that 
given by Hamilton, Boyd and Mossman as follows: At thirty-five days the C.R. 
length is 5 mm. and from thirty-five to fifty-five days of gestation the C.R. 
length increases by 1 mm. a day and from the fifty-fifth day about 1:5 mm. daily. 
At least a half of the baby's birth-weight is gained within the last twelve weeks. 
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Menstrual age in lunar months 


Fic. 3. Diagrammatic repo (From at fetal Bova in relation to 

The early landmarks of development are detailed in ope of ao rae 
development in Arey’s Developmental Anatomy (1965), = ii iei pisi 
of pregnancy that the landmarks are less certain but "per a R inpor € 
Meconium is present at the beginning of the vo do: d A im ed 
consists of lanugo hairs and cornified squames W hic * : sin a videi 
desquamated cells of the intestine and the secretions of liver, pa as and s Š 


entericus. 
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Fic. 4. Radiograph of full-term newborn infant. The centre of ossification in 


the distal epiphysis of the femur appears about two weeks before term. 
(Professor H. A. Harris.) 


At the twenty-eighth week of gestation lanugo begins to disappear from the 
face and the nails are well formed and by the thirty-second week the face is clear 
of lanugo. At this stage the umbilicus is below the mid-point of the total foetal 
length and subcutaneous fat is very scanty. A baby so prematurely born has 
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consequently a very unstable temperature control, aggravated further by deficient 
*e area relative to volume and less muscular activity with 
which to generate heat and furthermore is liable to overswings of temperature 
in attempting to adjust itself to its environment. At the thirty-sixth week lanugo 
begins to disappear from the body and the subcutaneous fat increases in amount. 
At about this time the insertion of the umbilical cord will be found to be approxi- 
mately at the mid-point of the baby's total length. 

The estimation of maturity, however, is particularly important while the child 
is still in utero and it is on this very matter that we are often badly at sca. The 
clinical impression of foetal size is notoriously liable to be mistaken even in the 
hands of the most experienced obstetricians and attempts to gauge maturity 
by the radiological appearance of ossification centres is about the best that we 
can do in the absence of a perfectly reliable menstrual history, which is neverthe- 
less often lacking. ‘The ossification centre of the cuboid usually appears at term 
and is perhaps the most reliable centre indicating maturity. The centre at the 
upper end of the tibia also appears at about term and that at the lower end of the 
femur somewhat earlier but there is à plus or minus error of at least a fortnight 
with these centres, let alone others less constant. . 

It is a pity that X-ray cephalometry is still such an inexact science because 
some help might be obtained from a study of the biparietal diameter, which 
increases by about 4l; of an inch every week, from 3 inches at the thirty-second 
Week to 3°75 inches at the fortieth week. We have, however, developed a method 

icta by ultrasonic echo-sounding (Donald and Brown, 
n extensively exploited by Willocks et al. (1964) in 
the study of growth curves as evidences of placental sufficiency in as much as it is 
argued that a baby capable of demonstrating further growth cannot yet have 
outrun its placental reserve. Foetal development and placental activity may also 
be inferred to some extent from the excretion rates in the urine of steroids, 
particularly pregnandiol and even better, oestriol, but as Klopper (1963) has 
pointed out, the elaborateness of the methods, which is in direct proportion to 
the accuracy of the results, seldom furnishes the clinician with guidance in time 
to influence clinical management. As it is, the present inability to assess maturity 
accurately before birth continues to give rise to mistakes in P € ae 
pregnancy is therapeutically terminated earlier than intended hi ne pe 2 
postmaturity after birth cannot be definitely sustained unless the total foeta 


length exceeds 54 cm. 


sweating, a large surf: 


of biparietal cephalometry 
1961). This method has bee: 


Foetal Blood 
As already stated, the development of the blood starts very early in pregnancy, 
with the need for a circulation system when the child outgrows the nourishment 
which it can receive through its surface. Up to about the tenth week about a 
quarter of the red cells are primitive and show nucleated form but maturation 
proceeds apace so that by the twentieth weck, only 1 per cent of the red cells 
are nucleated. From now on the blood is qualitatively similar to that after birth 


(Smith). 
The number of red cells and the level 


higher at term than in premature infants and 


2* 


of haemoglobin are not significantly 
he does not consider the evidences 
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certain that the ‘anoxia of postmaturity’ stimulates additional erythropoiesis. 
Walker and Turnbull (1953), however, are more definite about this. They state 
that the haemoglobin levels rise steadily from g g. per cent at the tenth week to 14 
to 15g. by the twenty-second to twenty-fourth week. Thereafter they were not able 
to examine many cases between the twenty-second and thirty-sixth week but they 
found that in the last four weeks the level tended to rise with variations from 
15 to 18-6 g. per cent at term, the mean value being 16-5 g. The rise in level, 
moreover, continues beyond term and ranges from 16-8 g. to 20:5 g.(mean 18:8 g.) 
at the forty-third week in postmature pregnancy. Similarly, they found that the 
red cell count rose from 1,420,000 at ten weeks to 3,280,000 at twenty-five weeks’ 
gestation. The rise then continues slowly until the thirty-sixth week and there- 
after becomes more variable with a mean value of 4,350,000, continuing pro- 
gressively up to the forty-third week, in postmaturity. Of particular interest is the 
fact that they noted a gradual fall in oxygen saturation of the blood in the latter 
part of pregnancy as the haemoglobin concentration and red cell count rose. In 
fact, they regard this fall in the oxygen supply as proportional to, and concomitant 
with, a rising haemoglobin and red cell count, the tendency being particularly 
marked after forty-one weeks’ gestation, 

Most of us are now agreed that postmaturity is associated with mounting 
foetal hypoxia and this adverse trend is even more pronounced in other 


asphyxiating conditions, for example, pre-eclamptic toxaemia and hypertensive 
states. 


After delivery there comes a halt to the rapid increase in erythropoiesis so 
that by the second week of life no extramedullary sites of blood formation remain 
and erythropoiesis is wholly confined to the bone marrow. In prematurity, 
because of the immaturity of the liver, prothrombin levels may be lower than 
later so that the premature infant has consequently an increased tendency to 
haemorrhagic disease, 
At birth the baby is endowed with far more haemoglobin and red cells than 
it needs for the immediate present but the iron made available by the physio- 
logical haemolysis which follows birth is stored to meet the iron famine which 
is likely to result from a purely milk diet. The extra blood therefore which can be 
saved by late tying of the cord at birth, though not needed at the moment, may 
come in useful later on as a source of storage iron. 
Placental blood flow and oxygen transfer. The placenta is a much less 
efficient organ for the transfer of oxygen than the lung and from the twenty-cighth 
r nwards it is in reality an ageing structure. Barcroft showed 
ence in pressure in umbilical artery and vein as the foetus 
became more mature, thus indicating an increasing vigour applied to the 
placental circulation for which, presumably, there is increasing need. Quite 
apart from the areas of infarction which normally occur, small areas of calcifica- 
tion in the placenta are occasionally demonstrable radiologically. 
An ingenious mechanism has been described within the placenta by Hamilton, 
Boyd and Mossman, namely the arrangement whereby the foetal and maternal 


circulations in close proximity to each other run in opposite directions. As a 
result, the maternal blood which is on its way to leaving the placenta, and has 
therefore parted with most of its oxy i 


oxygenated foetal blood arrived freshly on the 
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oxygenated foctal blood on its way towards the umbilical vein is contiguous with 
the newly arrived maternal blood rich in oxygen supplies. It will be seen, there- 
fore, that a transfer of oxygen from mother to foetus, and likewise a transfer of 
carbon dioxide from foetus to mother, progressively occurs throughout the 
placental circulation without a static equilibrium being built up or any encourage- 
ment to reverse diffusion. 

Foetal haemoglobin. Barcroft and his colleagues in 1934 published their 
findings from a study of foetal respiration in the goat and compared the oxygen 
dissociation curves of the blood of the mothers with those of foetuses ranging 
from ten weeks' gestation to maturity. "They found that the oxygen dissociation 
curve of the mother was always to the right of the foetal curve. In other words, 
at a given pressure of oxygen, comparable to that of the maternal blood, the 
percentage oxygen saturation of the foetal blood was consistently higher. The 
curve, however, at the lower ranges of oxygen pressure is steeper in the case of 
the foetus and consequently oxygen is almost as readily given up as in the case 
of adult blood. 

These differences in oxygen dissociation characteristics of foetal and maternal 
blood are explained by the existence of two sorts of haemoglobin, namely, foetal 
and adult, and Smith has described the following characteristics of the former. 
Firstly, it has a greater affinity for oxygen. Secondly, it differs immunologically 
from adult haemoglobin. Thirdly, it behaves with different mobility character- 
istics on electrophoresis. Lastly it has a greater resistance to denaturation by 
alkali and this forms the basis of tests for detecting it readily. 

Some adult haemoglobin is present before five month’s gestation and increases 
to approximately 15 to 20 per cent at term. The proportion of foetal haemoglobin 
falls progressively thereafter. The provision of foetal haemoglobin facilitates the 
uptake of oxygen in the placenta. 

As might be expected, the premature infant is born with a greater proportion 
of foetal haemoglobin than the mature baby and since the red cells already 
containing foetal haemoglobin will continue in circulation for the remainder of 
their life span — that is to say, for up to four months or over—the conversion 
of the premature infant's haemoglobin from the foetal to the adult variety 
will only gradually take place as new red cells with new haemoglobin are 


formed. 


Maternal placental circulation. This has been studied by Browne and Veall 


(1950) by means of an isotope technique. The placental site is first identified by 
means of an intravenous injection of radioactive sodium. A few days later, after 
the effects of the first injection have worn off, a further quantity of radioactive 
sodium is injected directly into the choriodecidual space, whereupon the rate 
of disappearance of radioactivity from the placental site (which normally occurs 
with the characteristics of an exponential curve) is used to calculate the maternal 
placental blood flow. These workers have found that in pre-eclam ptic toxaemia 
and hypertensive states the blood flow rate is markedly reduced, a finding which 
helps to explain the not infrequent instances of foetal asphyxia and intrauterine 
death in these complications of pregnancy. These experiments also help to 
explain the relative failure of babies in a pre-eclamptic environment to grow. 
Browne has also sought to demonstrate a similar mechanism in postmaturity, 
since perinatal mortality is approximately trebled in marked degrees of this, the 
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disaster being usually attributed either to a decreased placental permeability to 
oxygen or an increased demand for this gas by the growing foetus which the 
placenta is unable to meet. The findings are not, however, conclusive since post- 
maturity and dysmaturity are by no means the same thing. 


Placental Transfer of Non-gaseous Substances 


The placental transfer of the elements of nutrition, normally present in circu- 

lating maternal blood, is taken more or less for granted and, as a rule, these 
substances reach the foetal blood in concentrations naturally somewhat less than 
in the maternal blood. It is not yet known, however, what the levels of such 
substances are in foetal tissues and the question of possible differences in tissue 
affinity in the foetus may yet have to be taken into account. 
, It is of more practical interest to consider some of the hormones and drugs 
that reach the foetus from the mother and affect it markedly. Three factors have 
here to be considered, though admittedly there is yet much to be learnt about 
them. Firstly, the sensitivity of the foctal-response; secondly, the effect which 
these substances may have upon placental circulation and the consequent 
possibility of anoxia; and thirdly, the side effects so produced, so that unless 
chemical estimations are possible it is difficult to make categorical statements. 
As Maureen Young has pointed out, studies with regard to the action of sub- 
stances on the intact foetus in utero are often made difficult by the contraction 
of the placental circulation in the experimental animal which occurs when the 
uterine wall is incised. 

Adrenaline and noradrenaline. For example, Dornhorst and Young (1952) 
have attempted to establish whether adrenaline and noradrenaline cross the 
placenta, Now, as it happens, the placental vessels are very sensitive to these 
substances, whereas the foetus (guinca-pig) receiving a direct injection into the 
umbilical vein is shown to be relatively insensitive. Such pressor response as is 
obtained via the mother is regarded by these workers as due to interference with 
the maternal placental circulation. This results in foctal anoxia so that there 
occurs firstly a slight rise in blood pressure, due mainly to the contraction of the 
uterus, followed by a fall due to the reduction in placental circulation, aggravated 
by consequent oxygen starvation. It is therefore impossible by this method to 
make a conclusive estimate of the degree to which these substances are transferred 
across the placenta and they regard the amounts so reaching the foetus as prob- 
ably insignificant. Furthermore, any associated rise in blood-sugar in the foetus 
is due to a corresponding rise in the mother rather than to the direct action of the 
adrenaline or noradrenaline upon the foetus. 

Pitressin, angiotonin, etc. In the same way it is difficult to estimate the 
placental transfer of pitressin, angiotonin, renin, acetyl choline and histamine 
because of the interference of direct effects upon placental circulation, but it 
would appear that these substances do not cross the placenta in significant 
amounts. The behaviour of the foetal blood-sugar in relation to maternal diabetes 
and insulin has already been discussed. 

Cortisone. Cortisone does not appear to interfere with the foetus in therapeutic 
doses although very large doses may cause abortion and the possibility of some 
embryonic fusion failure, for example cleft palate, should be borne in mind. 
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Thyroid and antithyroid substances. Both thyroid hormone and anti- 
thyroid substances can cross the placenta but their effect is variable (Peterson 
and Young, 1952). Signs of thyroid deficiency in the infant therefore only reveal 
themselves some weeks after birth. It has also been noted that thiouracil products 
given to the mother may cause hyperplasia of the foctal thyroid but this can be 
counteracted by giving thyroxine at the same time. A foctal goitre so produced 
usually decreases within the first three months of extra-uterine life. 

Analgesic drugs. It is necessary, when administering certain drugs to the 
mother either in pregnancy or in labour, to consider the possible effects which 
they may have upon the foetus. In this respect the properties of most of the 
sedatives and anaesthetics are well known to clinicians. ‘The foetus for example 
sensitive to morphine and its derivatives and the respiratory centre may 
ed thereby for many hours after administration to the mother, par- 
abour. Fortunately, nalorphine is an antagonist to the 


is vi 
be depre: 
ticularly in premature | 
respiratory depressant effects of morphine, pethidine and drugs of this class, 
The barbiturates have an even more persistent effect upon the baby and their 
effects cannot be so readily reversed. ‘The placenta is likewise no respecter of 
thetics and as a general rule the depression of a baby’s vital centres is 
anaesthesia induced in the 


ana 
directly proportional to the degree of general 
mother. 

Hypotensive agents. Less obvious perhaps 
certain drugs given to the mother during pregnancy 
has to be remembered that the placenta acts less as a selective filter than as an 
undiscriminating means of transfer. For example, a variety of hypotensive 
agents, given to reduce maternal blood pressure in such conditions as pre- 
eclamptie toxaemia, may reach the foetus in steadily increasing concentration. 
Hexamethonium was one of the first of these to be so used and was shown by 
Young (1953) to reach a concentration in the liquor amnii exceeding that of 
the maternal blood within four hours, taking from twenty-four to thirty-six hours 
to disappear, thus indicating the possibility of a two-way traffic across the pla- 
centa. Babies whose birth coincides with this period of drug absorption and 
retention may succumb to ileus, and it is obvious that the placental transference 
of any such substance and its persistence in the foetus must be carefully evaluated 


before its use can be sanctioned. 

Dicoumarol. As another instance, drugs of the dicoumarol class can also 
Cross the placenta and in large doses may be very to ic to the foetus, causing 
liver damage and a foetal haemorrhagic diathesis. With normal and controlled 
the rapeutic dosage, however, one should not be afraid to treat antenatal throm- 


bosis in the mother with drugs of this class. 


are the effects on the foetus of 
and before labour, and it 


n of Disease and Immunity during Prenatal Life 


nts may cross from mother to foetus, 
either through an intact placenta or where the placental barrier has Du been 
damaged. In the case of micro-organisms, às distinct from viruses, for example 
those of syphilis, tuberculosis and malaria, the placenta must first be affected, 
So that the term ‘placental barrier’ is not wholly inappropriate. Viruses, on the 
other hand, traverse the intact placent y so that babies may be born 


Transmissio: 


À variety of antigens and infecting age 


a very € 
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with the manifestations of an active infection. Much will depend, of course, 
upon the availability of the virus; for example, the writer has encountered two 
cases of active and acute poliomyelitis complicating labour, yet, in neither 
instance was the baby affected, presumably because the virus is quickly fixed 
in the maternal central nervous system in preference to overflowing across the 
placenta into the foetus. On the other hand measles and mumps can occur at 
or very shortly after birth. 

Any active immunity which the mother has developed is automatically 
acquired passively by the baby since the placenta allows the transference of 
antibodies. In man passive immunity is'thus acquired before birth, though in 
many animals it is mainly acquired after birth through the medium of ingested 
colostrum (Brambell, Hemmings and Henderson, 1951). 

There would appear, however, to be some selection of the antibodies crossing 
the placenta, both qualitative and quantitative and, as an instance of this, it is 
to be noted that whereas the blocking or incomplete antibodies to the Rh factor 
cross the placenta to the detriment of the Rh positive child, the complete anti- 
bodies usually do not. Antibodies to the following cross easily: Measles, small- 
pox, chicken pox, mumps, poliomyelitis, influenza, tetanus and diphtheria. The 
resultant passive immunity may last for several months, according to the nature 
of the infection, but in all cases it has usually sagged to ineffectual levels after 
about six months, 

According to Brambell, Hemmings and Henderson, the human foetal gamma- 
globulin level of the cord blood may exceed that of the maternal blood and 
antibody titre may also be higher, but different antibodies are acquired at 
different levels, A late pregnancy fall in the gamma-globulin level in maternal 
serum has been noted, by electrophoresis, by Brown (1954) to accompany a rise 
in the alpha- and beta-globulin levels, thus showing that the fall could not be 
attributed to the Physiological haemodilution of pregnancy. It is therefore 
Suggested that the late fall in the gamma-globulin level might be associated 
with the transfer of immunity to the foetus, Intrauterine immunity mechanisms 
in foetal life differ from the inflammatory responses of antibody formation which 
occur after birth. The foetus learns in utero to accept potentially antigenic 
proteins, including those of its own tissues, without producing a hostile response. 


Failure of this latter mechanism may be responsible for the development of 
auto-immune disease in later life. 


Obstetrical Complications and Prenatal Development 


Considering the number of conditions to which the flesh of the pregnant 
woman is heir, it is surprisi 
and, provided i 


ia, serious degrees of abruptio of the placenta, also 
profound maternal asphyxia, as, for instance, in unfortunately administered 
other have to be gross in order to 


otic existence. Certain conditions, 
however, commonly interrupt the comfortable and undisturbed life of the foetus 
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by favouring the onset of premature labour, including severe degrees of cardiac 
disability, renal deficiencies, hydramnios, large fibroids and malnutrition, to say 
nothing of the therapeutic termination of pregnancy undertaken for a variety 
of conditions in purely maternal interests. Development, however, is more often 
abnormal in uniovular twins and in foetuses of elderly primigravidae, the latter 
being particularly liable to mongolism (see Chapter 1). In placenta praevia 
Macafee has shown a 3:4 per cent incidence of foetal abnormality. 

Of all the general dis s of the mother, diabetes mellitus is one of the most 
important and interesting in its effects upon the foetus. Of the babies perishing, 
about one-third die in utero and more than half succumb in the neonatal period. 
The pregnant diabetic patient is also liable to suffer the additional risks of pre- 
eclamptic toxaemia and coma and in many of the cases there are sound indications 
for the premature induction of labour, or the performance of elective Caesarean 
section before the thirty-seventh week of pregnancy. It takes a nicely balanced 
judgment to decide between the mounting risks of intrauterine death if preg- 
nancy is allowed to continue too long and the greater risks of neonatal death 
from prematurity if intervention iš undertaken too soon. Added to all this 
the incidence of foetal abnormality in diabetic pregnancy is higher than 


normal. 

The baby's blood-sugar before birth inevitably reflects, to some extent, the 
level in the maternal blood whereas, after birth, there is an abrupt fall to the 
usual low neonatal level. The sharp change may well tax the child’s endurance 
and metabolic resources overwhelmingly although it usually comes to better 
terms with its new blood-sugar within a day or two. 2. 

Hydramnios is also associated with defects in foetal development but this is 
more often an effect than a cause as, for example, in anencephaly and oesophageal 
atresia where riddance of excessive quantities of liquor amnii cannot be achieved 
To exclude the latter at birth it is now routine 
amnios. Oligo- 


by swallowing and ingestion. t 

practice to pass an oesophageal catheter in all cases of lp qiue 
i ; mechanically restric > normal develop- 

hydramnios, on the other hand, may mechanically restrict the p 


ment of the limbs, particularly the feet. R . 
Che iste of factors during intrauterine life which ee ot 7 
subsequent development of the child is not as great as it is o Le Tp mirus 
mortality, especially since the massive nation-wide survey p» eta en y v 
National Birthday "Trust (Butler and Bonham, 1963) and there is : = a 
tendency to extrapolate from the causes of perinatal death to subsequent hand a 
in the surviving child, which may be misleading. When one comes = er 
the causes of handicap it is necessary to look further afield than merely » bstet- 
rical causes and Sheridan (1962) divides babies at risk of handicap into five main 


groups: . . 
1. Background group — family and social history. 
2. Prenatal disorders of early and late pregnancy. 
3. Perinatal group, whether premature or not. 


. Postnatal. . K à f 

: Symptomatic group in which mental or physical retardation or some major 

defect comes to light in childhood. 

The obstetrician is therefore only concerned with Groups 2 and 3, and these 
factors are tabulated in the following Fable s. 
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TABLE 5 
Unfavourable Factors 


Prematurity 
Hypertension 
Rh. with antibodies 
Acute infections 
A.P.H. of any variety 
Postmaturity—over 42 we 
Diabetes and thyrotoxic 
Threatened abortion 
‘Twins and hydramnios 
Difficulties in labour 
Malpresentation 
Forceps and caesarean section 
Foetal distress 


Often obstetrical factors are superimposed upon bad social and genctic 
antecedents and Drillien (1964), for example, considered that it was unlikely 
that obstetric complications, apart from prematurity could account for the mental 
retardation or neurological disorder in many of the cases which she considered, 
but she thought that an obstetrical complication might constitute an added 
insult to an already damaged central nervous system. 

When dealing with the subject of neonatal hyperbilirubinaemia, whether from 
haemolytic disease or prematurity, it is likewise uncertain to what extent high 
serum bilirubin alone may be responsible for damaging intellectual development, 
and Illingworth (1963), doubted if this factor operated unless associated with the 
full picture of Kernicterus, 

It will thus be seen from these examples that the modern study of theinfluences 
which may interfere with prenatal development now ranges far and wide on an 
ever-increasing scale. 


Foetal Circulation 


The accompanying diagram (Fig. 5) illustrates the ingenious mechanism 
whereby the foetus not only reccives its oxygen and nourishment and gets rid 
of its waste products through the placenta, but can adapt itself with a minimum 
number of alterations to extra-uterine life. 

Oxygenated blood coming from the placenta via the umbilical vein travels 
by the ductus venosus to the inferior vena cava and some of it filters through the 
liver to mingle with the circulation supplied to this organ through the hepatic 
arteries and the portal vein. From the inferior vena cava it reaches the right 
atrium. Three-quarters of this blood is thereupon diverted through the foramen 
ovale into the left side of the heart and only a quarter proceeds into the right 
ventricle. The blood which traverses the foramen ovale enters the left atrium 
and is passed into the left ventricle from which, still retaining most of its oxygen 
supply from the placenta, it is pumped directly to the head and neck and upper 
extremities. The blood returning from the head enters the right atrium via the 
superior vena cava and is passed straight on into the right ventricle, there to 
mingle with the fraction coming from the inferior vena cava. Both ventricles 
pump equally. A small quantity of the blood from the right ventricle, containing 
an even smaller quantity of oxygenated blood from the inferior vena cava, goes 
to the lungs via the pulmonary arteries, but the majority is shunted from the 
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pulmonary system through the ductus arteriosus into the aorta distal to the 
and upper extremities. "This blood has lost 
amount goes to the lower trunk and 
lown the umbilical arteries to the 
ain and liver get the best of the 


vessels supplying the head and neck 
most of its oxygen and, although a certain 
lower extremities, the majority is pumped d 
placenta. It will be seen therefore that the br: 
available supplies of oxygenated blood. 
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NORMAL CIRCULATION IN THE FOETUS 


‘The normal circulation in the foetus. Vessels containing blood with high 


oxygen saturation are shown white; stippled, shaded and black areas 
indicate decreasing degrees of oxygen saturation. (Redrawn from Seminar 


Int., 1953, 8.) 


Circulatory Changes at Birth 
is a short-lived but transitional circulatory state at birth before the 
rine circulation is finally adopted. This depends upon the 


pattern of extra-ute 
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Speed and efficacy with which respiration is established. The work of Dawes 
and his team has indicated that, in the first place, lung inflation with a gas, 
whether spontaneous or artificial, lowers pulmonary vascular resistance and 
increases the blood flow through the lungs. 

Jaykka (1958) postulated that the resulting distension of the lung capillaries 
erected the walls of the crumpled sac-like alveoli and he noted that the capillary 
bed is not opened up in areas of atelectatic lungs. Furthermore he regards a 
patent capillary bed as synonymous with capillary erection and a prerequisite 
of normal lung expansion. Although it is unlikely that this, in itself, causes very 
appreciable aeration it almost certainly facilitates it. 

The increased blood flow returning from the lungs raises the pressure within 
the left atrium and reverses the gradient across the foramen ovale which now 
closes. At the same time the pulmonary demands encourage a temporary left to 
right shunt through the ductus arteriosus, that is to say in the opposite direction 
to the shunt during intrauterine life. 

By this mechanism it will be seen that some of the blood returning from the 
lungs via the left atrium is now pumped by: the left ventricle through the ductus 
and back into the lungs for a second helping of oxygen, As long as the lungs are 
atelectatic and therefore inefficient oxygenating organs this ingenious mechanism 
helps to accelerate the rise in percentage oxygen saturation of the blood until 
the level rises from 60 per cent at birth to over 9° per cent at which level the walls 
of the ductus contract and cause functional closure. This is achieved within the 
first hour or two in normal cases (Dawes ef al., 1953, 1954). 

Now in cases of asphyxia this mechanism persists and has been shown by 
Lind and Wegelius (1954) to come into operation again should respiratory 
difficulty or asphyxia recur and the foramen ovale and ductus reopen, but when 
pulmonary resistances are high, as they are believed to be in some kinds of 
respiratory difficulty, blood which should have gone to the lungs is now shunted 
from right to left through the ductus into the aorta as in intrauterine existence. 
À vicious circle is set up, less blood returns to the left atrium which suffers a 
pressure drop and the fora 
mechanisms in ‘blue’ or cyanotic attacks after birth, 

It will be seen then tha i 
ance in bringing about the neonatal circulatory readjustments and no important 
circulatory changes have been observed before the first breath (Jaykka). 

Where asphyxia complicates the birth process Mott (1961) has shown that 
Stores of glycogen within the heart muscle of the foetus. 
ore glycogen to any extent and it depends upon glucose 
h may under certain circumstances be largely anaerobic. 
This glucose has to be efficiently circulated to the brain and this in its turn will 
depend upon efficient cardiac activity. One of the worst signs in neonatal 
asphyxia is a slowness and irregularity and feebleness of the cardiac impulse and 
glycogen metabolism would appear to play a very dominant role in maintaining 
cardiac activity. The liver stores of glycogen have been shown by Shelley (1961) 
to increase very rapidly towards term, but these stores are rapidly depleted in 
the presence of hypoxia, and Stafford and Weatherall (1960) have indicated that 
it may take many hours to replace them after they have been thus depleted. 
Chronic hypoxic conditions are therefore more dangerous than acute episodes, 
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as often occur late in the second stage of labour and from which recovery is 
equally rapid whatever the method of resuscitation employed. This may explain 
the treacherous ease with which some babies die in utero sometimes before the 
stresses of labour have had a chance to exert themselves in conditions known to 
interfere with intrauterine oxygenation. 

The asphyxiated baby can achieve a remarkable degree of survival for a time 
on anacrobic glycolysis. When oxygen supplies are deficient there is a rise as a 
result of this mechanism in the ratio of reduced to oxidised nicotinamide 
adenosine dinucleotide (NAD) and it would appear that the ratio of lactate to 
pyruvate in the blood which is determined by the lactate dehydrogenase system 
(LDH) working within the cells (Derom, 1964), is directly related likewise and 
that this lactate/pyruvate ratio is the same in tissue cells and blood because of 
ready diffusion. When this ratio is significantly increased due to excess lactate 
a measure of the degree of anaerobic glycolysis taking place is furnished. Derom 
studied these ratios in relation to the foetus at birth. These tests must be done 
immediately the blood samples from the foetus are collected and analysis consists 
of an enzymatic method using lacti¢ dehydrogenase and spectrophotometry. A 
study of this ratio has shown that labour increases both the lactate and pyruvate 
levels within the mother and, as in muscular exercise the lactate increase pre- 
dominates, but Derom showed by comparison with the ratio in foetal blood that 
the foetus, at least in normal labour, did not in itself produce excess lactate by 
having to resort to anaerobic metabolism; in fact any excess lactate in a baby 
following a normal delivery simply reflects the state within the mother. The baby, 
however, at birth must now metabolise the excess lactate itself by acquiring 
oxygen by hyperventilation. What is still to be worked out, however, is the 
degree to which this ratio may reflect the degree of genuine foetal distress in 
difficult or prolonged labour and, in fact, blood samples can be taken long before 
delivery by puncture of the foetal scalp through a speculum. The estimation 
however is still too laborious to influence a decision on the conduct of labour 
which must still be made on so-called clinical grounds. All babies, in fact, are 
born with a metabolic acidosis to which may be superadded a respiratory 
acidosis, the elimination of both of which depends upon the adequate initiation 


of respiration. 


Intrauterine Preparation for Respiration 


The functional development of the central nervous system proceeds from 
below upwards, starting at the lower part of the medulla. It is incorrect to 
think of the respiratory centre as an anatomical point which can be picked off, 
for example, ‘by piqure’, in fact, it extends longitudinally in the hind-brain. 
Barcroft has shown that the lowest part of this centre, which develops first, has 
a very crude respiratory function and can initiate only gasping movements which 
he was able to demonstrate in early sheep foetuses. As the respiratory centre 
develops, however, its function becomes more refined and now a respiratory 
rhythm can be evoked, though the movements are associated with other somatic 
muscular movements, for example of the head and neck, As the development 
of this centre proceeds higher still, the respiratory rhythmical movements become 
separated from associated and irrelevant somatic muscular movements. Both 
the last two mentioned types of respiratory activity can be initiated by sensory 
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stimuli. As development proceeds still further the highest portion of the respira- 
tory centre comes into play, whose effect is one of inhibition, so that respiratory 
movements can only be initiated by severe stimuli including those of asphyxia. 

Prolonged respiratory activity n utero is pointless and it will therefore be seen 
that in later pregnancy the foetus, thanks to the inhibitory effect of the highest 
part of the respiratory centre, will not continually engage in respiratory move- 
ments except from time to time in response to appropriate stimuli. Before the 
onset of labour, these stimuli are most likely to be chemical, but, after labour 
starts sensory stimuli also begin to operate. The baby therefore is progressively 
woken up during normal labour to start breathing. Obviously prolonged labour, 
with, for example infected liquor and mounting asphyxia, will encourage deep 
inspiratory movements before birth, so that in these unfortunate cases, 
the child may be born with an already. established pneumonia contracted 
intranatally. 

The existence of respiratory activity from time to time before birth is no 
longer questioned and Potter has cited experiments in which thorotrast was 
injected into the amniotic cavity, at periods ranging from forty-cight hours to 
fifteen minutes before birth. Radiographs then demonstrated higher concentra- 
tions of thorotrast in the lungs than in the liquor, the relative difference being 
greater the longer the interval before delivery, suggesting that the dye was 
concentrated within the lungs by the absorption of fluid, 

The presence of liquor amnii within the lungs at birth is physiological, but 
the amount is normally not great and, under these circumstances, it is in no 
way harmful since it is very rapidly absorbed, provided always that the pulmonary 
circulation at birth is efficiently established. In cases of prematurity and foetal 
shock (white asphyxia) this very necessary proviso may not obtain; in fact, a 
Stagnant pulmonary circulation may account for much of the respiratory 
difficulty which is sometimes encountered in such neonates. 

The development of the pulmonary system has been described by Potter as 
follows. It begins as an anterior projection in the upper part of the endodermal 
canal, communicating at first with what will later be the oesophagus. This 
Projection branches downwards to the right and the left, dividing further into 
two left and three right branches. The larynx, trachea and bronchi are thus 
originated. Thereafter progressive, further branching takes place. The original 
Projection is surrounded by mesenchyme which, in its further proliferation, 
spreads on to the branching bronchiolar system. The mesenchyme carries the 
blood vessels and supplies the connective tissue which progressively decreases 
as maturity advances. Meanwhile the vascular system develops apace and comes 
into increasingly intimate contact with the new alveolar structures. 

Alveolar development is already taking place at the twenty-second week and, 
early on, a few capillaries are to be found adjacent to the alveolar spaces, although 
a cuboidal epithelium predominates in most areas. By term, however, all cuboidal 
lining of the alveoli and ducts has disappeared. Barnard and Day (1937) have 
pointed out that in birds’ lungs the walls of the capillaries themselves form the 
alveolar margins and are consequently in direct contact with the air contained 
therein, and they deny the existence of epithelial lining of the alveoli in mature 
humans. From a study of foetuses at varying stages of gestation they concluded 
that the epithelial lining of alveoli begins to disappear towards the end of the 
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fifth month and docs not thereafter reappear. The suggestion is therefore that, 
prior to this period, alveolar ventilation is not possible. 


Establishment of Respiration at Birth 
- Five necessary conditions must be present for respiration to become satis- 
factorily established: 
A functionally active and competent respiratory centre. 
A clear airway. 
Adequate respiratory movements. 
A suitable atmosphere. : 
5. An adequate circulation to the vital centres. 
A baby's arrival into this world must come as a rude sensory shock. At once, 
afferent stimuli from the skin and joints, reinforced by mild hypoxia, crowd in 
upon the child's central nervous system. The carotid sinus, too, reacts as a 


receptor organ to both chemical as well as pressor stimuli and is sensitive to 
rising carbon dioxide concentrations. 


Provided therefore that the respiratory 
centre is not already damaged or depressed, it is bound to react. The baby that 
has even half a chance to breathe at birth will usually take it, and it is very 
doubtful if immaturity of the respiratory centre is in itself responsible for failure 
to breathe after birth (Potter). 

The activity of the respiratory centre m 
cedent anoxia during labour, howsoever caused, by ra 
including intracranial bleeding and by the persistent acti 
analgesic drugs given to the mother. . 

The inhibition of respiratory centre activity, which has developed in later 
pregnancy, is removed at birth by the magnitude of the sensory and chemical 
stimuli which reach it. If, on the other hand, this centre is depressed at birth, it 
takes more than sensory stimuli to start rhythmical breathing and mounting 
asphyxia evokes a more primitive type of respiratory activity, for example, the 
gasp. If, now, the baby is lucky enough to absorb enough oxygen with such a 
gasp it is possible that the. rhythm controlling centre may be revived. The 
chemoreceptors within the carotid sinus play a part in initiating gasps when the 
respiratory centre itself is severely handicapped provided that the sinus itself 


is not too severely depressed. ] hus - 
Asphyxia mounts with lengthening delay in establishing respiration, so that 
the very centres called upon to initiate breathing become less and less capable 
of doing so. A vicious circle is consequently set up and before long the damage 
1 foetuses can withstand complete 


becomes irreversible and death ensues. Anima : t c 
oxygen starvation for about ten times as long as adult animals. 'The safety margin 
is not so large in the human, but it is nevertheless considerable and periods up 


to ten minutes are compatible with recovery, although the extent to which the 
higher intellectual centres of the brain may be damaged has not yet been deter- 
mined. The ability of the foetus to withstand anoxia at birth diminishes within 
the first day or two. This fact possibly may be explained by a type of anaerobic 
energy together with a low metabolic rate of the foetal central nervous system 


at birth. 
With regard to the 
at birth in order to est 


Bern 


ui 


ay, of course, be depressed by ante- 
ised intracranial pressure 
on of narcotic and 


remainder of the conditions which must be necessary 
ablish respiration, the patency of the air passages is too 
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obvious to need further comment. Respiratory movements may be inadequate 
to ventilate the lungs in the child suffering from severe foetal shock or pre- 
maturity. In the latter instance, the softness of the thoracic cage often provides 
insufficient mechanical purchase for the action of the diaphragm so that, in 
atelectasis, the well-known clinical signs of recession of the chest wall can be 
observed in the child's unrewarding attempts to overcome the moist cohesion 
of its alveolar walls and the internal resistances of the lung structure. 

The lungs can only be opened up by the exercise of negative intrathoracic 
pressure, Initially these pressures are very great and, using a method of intra- 
oesophageal pressure electromanometry pressure swings up to 9o cm. of water 
of which the purely negative component commonly exceeded 40 cm. of water 
have been recorded (Donald et al., 1958). In fact no appreciable lung inflation 
is regarded as possible with anything less than a negative intrathoracic pressure 
of 20 to 40 cm. of water (Karlberg, 1960). This is indeed a great effort and 
compares with the maximum inspiratory effort of which an adult, according to 
Smith, is capable, namely 95 cm. of water. It will be seen therefore how difficult 
it must be for the premature, narcotised, er shocked infant to achieve a flying 
start to respiration. 

The rapidity with which the alveoli may open up and the lungs expand is 
inversely proportional to the degree of prematurity. Nevertheless, radiographic 
studies of the lungs have shown that, even in quite severe degrees of prematurity, 
a satisfactory state of aeration can be demonstrated, at least radiologically, within 
the first two hours of life (Donald and Steiner, 1953), although it is probable that, 
in these cases, histological evidence of full aeration will not be achieved for 
several days. 

The functional reserve of the lungs is very great and it is surprising to note 

on how little functioning lung-tissue the newborn can, for a time, survive. The 
effort, however, of trying to maintain respiration in the face of the gross mech- 
anical handicap of atelectasis may ultimately prove too much for the child's 
powers of endurance so that recurrent bouts of peripheral circulatory failure 
With cessation of respiration (cyanotic attacks) may close the short chapter of the 
child's life, 
Inany case, whether handicapped by prematurity or not, pulmonary expansion 
requires the exercise of considerable pressure, but once the alveoli have expanded 
very much lower pressures are required to keep them open. A two-phase expan- 
sion of the lungs has been described by Day and his colleagues (1952) who have 
shown that there is, initially, an abrupt expansion followed by a more gradual 
Increase as the inflating pressure is maintained and they consider that these 
initial, high pressures can only operate safely for short periods, intermittently, 
of not more than o-15 seconds. However, any alveolar expansion so obtained can 
immediately thereafter be enhanced by the maintenance of a lower pressure. 
These experiments were performed on animal lungs but the results would appear 
to have some practical bearing on the present day haphazard methods of trying 
to assist pulmonary inflation by artificial means. 

‘The measurement of intrathoracic pressures upon which the writer, amongst 
others, has been engaged serves to indicate two things, firstly, the vigour with 
which the child is trying to expand its lungs and, secondly, a measure of its 
great need in this respect. Once the lungs have expanded these fierce pressure 
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n 


swings are no longer necessary. On the other hand the child who is centrally 
depressed may never make much of an effort from the start. It has also been 
noted by Karlberg et al. (1954) that the sick infant, suffering from respiratory 
requires to exert itself two to five times as greatly as the normal 


distre: 
child. 

The simultaneous recording of intrathoracic pressures, as an index of respira- 
tory effort, and the tidal airs produced, as an index of respiratory achievement 
has been investigated by the writer. In the normal case, and within certain limits, 
effort is matched by achievement so that a large effort, rewarded with only a 
small tidal air, would appear to indicate some mechanical difficulty operating 
between the level of glottis and alveolus. The disparity may thus give some 
indication of the degree of atelectasis. We have shown in our experiments the 
diminishing ratio of oesophageal pressures to tidal air measurements as pulmon- 
ary expansion in s. Even in respiratory distress, however, Karlberg et al. 
find that an adequate ventilating minute volume can be reached by an increase 
in the respiratory rate and can thus achieve a normal carbon dioxide elimination 
and oxygen consumption, but this is'at the cost of harder work on the part of the 
infant. They go on to state that tidal volumes may be normal in respiratory 
distress but the ratio of functional dead space to tidal volume is higher. 

The parts of the lungs which are most quickly opened up are the anterior 
margins of the lobes and the right middle lobe, because there is less thickness 
of intervening pulmonary tissue between the surfaces here exposed to the action 
of negative pressures. These observations have been made by necropsy study 
but Karlberg by ciné-radiography found that the lower posterior parts of the 
lungs were aerated first. In the normal case, the entire lung expands very rapidly, 
certainly within a matter of minutes or hours, but, where expansion has been. 
abnormal, for example in premature infants or following ‘effective methods’ of 
artificial respiration, Potter has noted at necropsy that the proximal portions and 
overdistended, often at the expense of surrounding alveoli. 


the alveolar ducts are 
This too has been our experience. i 

The lungs may either fail to expand from the very first or may collapse 
d to by Morison (1963) as ‘secondary resorption 
There is abundant evidence of the truth of this statement and the 
observed totally collapsed lungs at necropsy although some 
degree of aeration was radiologically demonstrable during life and measurements 
of tidal air and minute volume had been obtained. It is impossible to tell, from 
histological examination, the difference between alveoli which are primarily 
atelectatic and those secondarily so. i 

The description of hyaline membrane atelectasis would be out of place here 
as it does not concern prenatal development. Suffice it to say that a few hours of 
respiratory effort after birth is a necessary prerequisite for its development. 

The lungs, particularly those affected by atelectasis, show evidence of acute 
infection more often than any other organ at birth. It is reasonable to suppose 
that this infection gains access by the upper air passages, for example, from the 
inhalation of infected liquor amnii rather than through the cord blood, since 
otherwise the liver would be the first organ to show such evidences. 

To establish respiration is one thing but to maintain it is another and, par- 


ticularly in the case of the premature infant, failure in the second respect is 


secondarily, a condition referre 
non-aeration’. 
writer has frequently 
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common. The differential diagnosis with which the clinician may then be faced 
is formidable indeed. 

Nowadays no one should be content with an unqualified opinion that a 
perinatal death has been due to prematurity, atclectasis or asphyxia, A sufficiently 
detailed necropsy will, in the majority of cases, reveal the mechanism by which 
the child died. Until the detailed pathology with which the clinician is faced is 
more widely looked into and appreciated, we cannot hope for a more rational 
treatment of respiratory difficulties at birth and a consequent reduction in the 
loss of human life from such causes which, in numerical importance, rival any 
of the hazards of later childhood, 

Tan DONALD 
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Chapter 3 
THE NEWBORN 


BIRTH normally occurs when foetal development, with all its intricate anatomical 
and biochemical inter-relationships, reaches a point at which the extra-uterine 
environment offers significant advantages. At a gestational age of about forty 
weeks the baby is a unique mixture of helplessness and capacity for survival. 
The transformation from the life of an aquatic parasite to separate existence in 


System and in the physiological relationships between systems, Survival and 
health depend upon their successful establishment, Truly independent living, 
of course, is achieved only gradually over the years to maturity, and in the new- 
born period the infant's Susceptibility to such common dangers as chilling, 
starvation, dehydration, assault and infection place him entirely at the mercy 
of those entrusted with his care. Yet in spite of this frailty he can survive, 
undamaged, a degree of oxygen lack which would prove lethal to an athlete, while 
he can withstand major illnesses and surgery in a way which belies his appearance, 

The period during which an infant is regarded for Statistical purposes as 
‘newborn’ is the first month after birth, and deaths during this time are classified 
as neonatal deaths, (Some authors in referring to the neonatal period, however, 
confine themselves to the first fourteen 
particularly when considering ‘perinatal’ mortality, e, the combined foetal 
wastage from stillbirth and deaths during the early neonatal period.) 

Whilst we are concerned here primarily with normal development rather than 
ity, an appreciation of the physiology of the normal 
newborn infant is essential if deviations from the normal are to be recognised 
early and adequately treated, The purpose of this chapter is to provide an outline 
of current knowledge upon which his care can be based. 

Respiration. The Pre-natal preparations for respiration, its control, the 
resistance of unexpanded lung tissue and the cohesion of the foetal lung surfaces, 
along with the forces available to overcome them, have been considered already. 
Recent ciné-roentgen studies have shown how thoracic compression at birth 
helps to clear the airway in preparation for the first breath. Should effective 
respiration begin at once, then lung expansion may be achieved within several 
respirations, but between this sort of onset and neonatal asphyxia there are such 
gentler beginnings as may be evidenced only by small excursions of the alae 
nasi or abdominal wall, by subtle improvement in colour or by swallowing move- 
ments. The latter, described as frog breathing (Bosma et al., 1959), may serve 
to increase pressure within the airway and this may reflexly stimulate the 
inspiratory effort (Marshall and Widdicombe, 1958; Dawes, 1961). 

At this age, when hazardous transfer to lung breathing must be made, the 
baby is suitably resistant to anoxia. Although this may result in part from the 
possession of some form of anaerobic metabolism, the relative simplicity of 
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immature tissue may be associated with reduced demand for oxygen and sub- 
strate. Survival, however, is dependent upon circulation, and this in turn involves 
the adequacy of cardiac glycogen (Shelley, 1964). Survival times in experimental 
animals may be increased by maintaining plasma pH and by giving glucose, 
although neither treatment is effective alone (Dawes, Mott and Stafford, 1960). 
Under clinical conditions the duration of anoxia before or after birth and its 
degree are often unknown. Survival for fifteen minutes, apnoeic but with an 
active circulation, has been suggested as approaching the limit of survival, but 
the integrity of the central nervous system is likelier to suffer directly with the 
duration of severe oxygen lack. The severity of anoxic effects has been expressed 
as a score (o—10) by Apgar (1953) who allots points to the heart-rate, respiration, 
colour, muscle tone and reflex irritability of babies one minute after delivery. 
The technique is simple and the result is a helpful indication not only of the 
need for resuscitation but it may correlate with the long-term prognosis, 

Resuscitative measures are necessary in a small proportion of babies only 
and should have a physiological basis. ‘Thus a clear nasal and laryngotracheo- 
bronchial airway is a prerequisite of saccess, and care should be taken to maintain 
body heat although cooling has been employed under both experimental and 
clinical conditions (Miller et al., 1964). Positive pressure, intermittently applied 
to mimic respiration and within the pressure limits attainable by the newborn, 
is the most effective measure and is best carried out by intubation or, rather 
less effectively, by a mask, while cautious mouth-to-mouth breathing may be 
life-saving in dire emergency. The giving of oxygen into the stomach is probably 
much less effective than was previously thought (Nelson, 1960; Coxon, 1960; 
Cooper et al., 1960) and has been abandoned. Trials of hyperbaric oxygen are 
being followed with interest (Hutchison eż al., 1963). Established respiration has 
a normal frequency of 25 to 50 each minute but may be irregular in rhythm or 
punctuated by short periods of apnoea. Although these irregularities may be 
corrected by giving oxygen, this need not be done if the infant appears to be well 
otherwise. Scattered moist sounds may be heard throughout the chest during the 
first few hours but otherwise the careful examination of the chest yields the 
normal or abnormal physical findings of infancy. Some degree of costal recession 
is permissible in babies of low birth weight. . 

Circulation. The major circulatory readjustments which accompany the 
change from intrauterine to extra-uterine life continue to be the object of much 
investigation. The umbilical arteries usually cease pulsating within five minutes, 
but in some infants pulsation continues considerably longer, and along with a 
very high umbilical venous pressure it may persist for hours in the presence of 
even moderate degrees of respiratory distress, so that release of cord occlusion 
may be accompanied by profuse bleeding (Desmond et al., 1959). The relation- 
ship of the umbilical arteries to those supplying the sciatic nerves should be 
remembered, as the accidental injection of such materials as coramine into the 
former may result in sciatic paralysis and sometimes cutaneous gangrene of the 
ipselateral buttock (Hudson et al., 1950). Although the umbilical vein usually 
remains functionally patent for some minutes only in order to permit drainage 
from the placenta, it can be catheterised without difficulty during the first week 
and is therefore available for late exchange transfusion in such conditions as 
The ductus venosus is presumed to close functionally 


hyperbilirubinaemia. 
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within a few minutes of birth, but it too may be successfully catheterised from 
the umbilicus and it is probably wise to avoid doing so during exchange trans- 
fusion as otherwise the tip of the catheter comes to lie near or in the right side 
of the heart with possibly harmful results. 

With termination of the placental circulation a sharp rise occurs in peripheral 
resistance and simultaneously expansion of the lungs increases their vascular 
bed so that pulmonary resistance falls. The resulting increased pressure in the 
left heart and decreased pressure in the right cause functional closure of the flap 
valve covering the foramen ovale, and any subsequent shunt through it in the 
normal human newborn is thought to be very small. Functional closure of the 
ductus arteriosus, however, may be delayed for some time. At least some of those 
cardiac murmurs which can frequently be detected soon after birth have been 
attributed by Burnard (1958) to deferred closure but could be caused by mitral 
regurgitation secondary to asphyxia and cardiac dilatation (Burnard, 1963). 
A right to left shunt has been demonstrated during the first hour (James, 1961) 
but thereafter the evidence favours a flow from left to right (Adams and Lind, 
1957; James and Rowe, 1957; Jegier et al., 7964). Shunting through the foramen 
ovale is confined to the first 24 hours (James and Burnard, 1961). The balance 
of pressure within the ductus is likely to be delicate during the first few hours, 
but evidence of shunting through it may be detected up to one week after birth 
(Jegier et al., 1964). Closure may be favoured by oxygen and pressor amines 
and opposed by hypoxia. The frequency with which cardiac murmurs are 
recorded at this age depends upon the skill of the observer and the frequency 
of auscultation, but only the minority persist and are associated with congenital 
heart disease, whereas some severe malformations are quite unassociated with 
neonatal cardiac murmurs (Benson et al., 1961). 

The heart is relatively large at birth and a greatest permissible transverse 
diameter on X-ray of 5'7 cm. is a preferable measurement of size than is the 
cardio-thoracic ratio (Smith, 1959). The size varies somewhat in the first few 
hours, particularly in the presence of respiratory distress (Burnard, 1959) or of 
changes in blood volume (Wallgren et al., 1964), and may do so for some days, 
but progressive disproportionate increase during the newborn period generally 
indicates a malformation. The normal heart rate varies quite widely but tends 
to stabilise between 120 and 130 each minute after the first few hours when it 
may be a little higher. The electrocardiographic pattern in the first few months 
of life shows right ventricular preponderance; occasional extra systoles or 
variability of the T waves need not be abnormal, 

_ The practical value of recording the blood pressure of the newborn has lain 
in the diagnosis of aortic coarctation. Recent studies, however, have called 
attention to variations in individual blood pressure readings during the first few 
hours and days and possibly significant differences in the mean blood pressures 
of certain groups. Thus Ashworth and Neligan (1959) found that the systolic 
blood pressure at birth ranged from 62 to 116 mm. of mercury and that it fell 
to 44 to 74 mm. in a few hours if the umbilical cord were clamped early, or rather 
later if clamping had been delayed. It then rose during the second day and slowly 
throughout the first week. Lower means were recorded in infants suffering from 
respiratory distress syndrome and in those who were delivered by Caesarean 
section. The simple and effective sphygmomanometer designed by Ashworth, 


THE NEWBORN 61 


Neligan and Rogers (1959) occludes the brachial artery by means of a 2:5 cm. 
cuff. On gradually releasing this the return of radial pulsation is picked up by a 
second cuff which indicates the point by transmitting the wave to a drop of xylol 
in a capillary column. More recently a 4 cm. cuff has been gaining in popularity 
(Young, 1961). ! 

Deferred clamping of the umbilical cord and lowering of the baby below the 
level of the uterus assures him of a considerable placental transfusion (De Marsh 
et al., 1942; Gunther, 1957), especially if the cord is uninterrupted until after 
respiration has begun (Redmond et al., 1965). The possible advantages of this 
to the baby remain doubtful. Any effect on haematocrit and well-being may be 
brief (Selander, 1944), and Lanzkowsky (1960) has confirmed that although the 
haemoglobin is significantly higher during the first three days in infants whose 
cords have been clamped late, this is no longer demonstrable at the age of three 
months. Spontancous variations in blood volume and haematocrit may occur in 
individual newborn infants during the first few hours, but quite contrary findings 
have been reported by Gairdner ef al. (1958) and Sisson and Whalen (1960). The 
decreased blood volume and increased haematocrit to loss of 
Sisson and Whalen 


former attributed 
protein, water and salts from the vascular compartment, while 


suggest that an increased volume results from the post-natal release of blood 


temporarily sequestrated in reservoirs. 

Vasomotor tone exists from birth, although immaturity of control may explain 
the harlequin colour changes (Neligan and Strang, 1952) which may sometimes 
be seen in newborn infants, particularly if they are premature. The attacks are 
and are characterised by a striking difference in the colour of 
They occur mostly on the third and 
and cyanosis are common on the first 


of short duration 
the two longitudinal halves of the body. 
fourth days of life. Peripheral stagnation 
day and should not be misinterpreted as necessarily implying congenital heart 
disease. ‘The capillary network of the newborn infant is less well developed than 
that of the adult (Arajárvi, 1953). Capillary resistance is low at birth (Walker and 
Balf, 1954) and increases over the first week. Premature infants have a lower 
initial capillary resistance but it increases from birth in the same way and even 
among full-term babies the resistance increases with birth weight. The authors 
found no variation with sex or season, and the capillary resistance appears to be 
mode of delivery, the giving of vitamin K, or the presence 
or absence of jaundice. ‘They concluded that the maturity of the capillary bed 
at birth is of primary importance in determining capillary resistance. This 
ay explain the greater permeability of 
salts and 


uninfluenced by the 


decreasing resistance with immaturity m 
the small blood vessels of newborn babies, as a result of which water, 
protein can escape more readily from the vascular compartment, so causing the 
firm oedema which may develop after birth in certain circumstances. 
Idiopathic respiratory distress syndrome. Because the pulmonary hyaline 
membrane associated with respiratory distress is responsible for at least half 
the deaths occurring among prematurely born babies, this syndrome, which is 
fully described in most textbooks of paediatrics or obstetrics, is currently the 
object of intensive research. Although the aetiology remains obscure it seems to 
involve immaturity in one or more systems and to be closely linked with some 
still unrecognised prenatal disturbance. Placental blood transfusion is claimed 
to have some prophylactic value (Bound et al., 1962) and a means of ensuring 
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this in babies delivered by Caesarean section, a group which is at increased risk, 
has been described by Secher and Karlberg (1962). 

Distressed infants may also show oedema of the limbs, and protein leakage 
through capillary walls may occur in the premature, but the pulmonary mem- 
brane, which contains fibrin, not only suggests an exudate but it is maximum 
in the alveolar ducts and terminal bronchioles and not in the alveoli themselves 
where it might be expected, were it part of a general capillary leak. 

Present opinion favours atelectasis as being the primary pathological lesion 
(Gruenwald, 1952; Gairdner, 1965), and all other changes including the cardio- 
vascular ones as secondary to it. Deficiency of surfactant, a lipoprotein which 
reduces surface tension within the lung and so facilitates the separation of 
cohesive surfaces (Avery and Mead, 1959), not only makes expansion difficult 
but makes it unstable so that it collapses on expiration (Gruenwald, 1964). 
Immature infants are also deficient in fibrinolytic activators (Lieberman, 1959; 
Quie and Wannamaker, 1960; Ambrus et al., 1965) and may have abnormal 
difficulty in dealing with the hyaline membrane. 

The importance of the metabolic findings has not yet been agreed. Distressed 
infants have a severe, uncompensated respiratory acidosis during the early hours 
of life, and evidence of a metabolic acidosis, a rising potassium and excessive 
tissue breakdown also exists. Usher (1961) believes that the severity of the 
acidosis correlates closely with the prognosis and he recommends a régime in 
which the hyperkalaemia and acidosis are controlled from birth by intravenous 
glucose and sodium bicarbonate. Such treatment, which has been effectively 
modified by Hutchison et al. (1962, 1964), does not effect the primary respiratory 
Process but is said to improve survival rates. The syndrome can be treated by 
means of mechanically-assisted ventilation, but an attempt to deal with the 
membrane by intravenous fibrinolysin has been unsuccessful (Gomez and 
Graven, 1964). 

These possibilities, and there are others, serve to illustrate the importance of 
neonatal physiology as well as of disturbed function. 

Heat regulation. Newborn infants, and particularly the premature, may 
experience difficulty in maintaining normal body temperature should this differ 
appreciably from that of the environmen 


1 t. Thus, they may become overheated 
and the brief elevations of temperature 


Which are common on the third or fourth 
day of life may be relieved by increasing the fluid intake. Although known 
commonly as ‘dehydration fever’, the true cause may be more obscure and the 
possibility of infection must never be out-ruled without careful examination. 
A fall in rectal temperature is common just after birth (Burnard and Cross, 1958) 
and exposure of the immature baby to low environmental temperature and to 
draughts may result in a rapid and progressive lowering of body temperature 
below go F (32 C). Animal experiment suggests that this susceptibility to 
hypothermia results from the newborn having a lower basal metabolic rate than 
is appropriate for his surface area and having a smaller maximal metabolic 
response to cold (Hill, 1961). Some variation exists in this susceptibility to 
chilling. Recent evidence Suggests that in response to lower environmental 
temperatures the baby may produce more noradrenaline (Sandler et al., 1961), 
but Dawes (1965) does not accept this as proof that noradrenaline is responsible 
for increased heat production. Certainly the newborn animal attempts to defend 
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itself against cold, thus increasing oxygen demand in the possible presence of 
oxygen lack. Thus low body heat is no longer considered to be a desirable 
achievement in the care of premature babies (Silverman et al., 1958) and evidence 
is accumulating that the maintenance of body temperature in infants of very 
low birth weight improves the chances of survival (Jolly e£ al., 1962; Silverman 
and Agate, 1964; Buetow and Klein, 1964; Day et al., 1964). When hypothermic 
the baby feels cold, is often reddish in colour, is inactive and shows at first 
oedema and then progressive solidifying of the subcutancous tissue (sclerema). 
Recovery is possible but re-warming is fraught with such dangers as pulmonary 
haemorrhage. For these reasons the greatest care should be taken to protect 
the newborn from both overheating and chilling. Temperatures in hospital should 
be recorded once daily with individual thermometers, and in the case of premature 
babies these should read down to 85°F (29:5 C). The subject of neonatal thermo- 
regulation has been fully reviewed by McCance (19594) and Dawes (1965). 
Blood. The observations of different authors on the blood during the neonatal 
period have varied widely, average normal values being given by Gairdner et al. 
(1952). The haemoglobin, which is relatively high at birth, begins to fall during 
the first month of life and continues to do so during earliest infancy. Approximately 
85 per cent is of foetal type at full term, but premature babies have even more. 
alkaline denaturation, remaining pink in the presence 
ct has been used to distinguish foetal from 
Id foetus-to-mother transfusion be suspected, 


Such haemoglobin resists 
of sodium hydroxide, and this fa 
maternal blood in the mother shou 
in antepartum vaginal bleeding when signs of foetal distress develop, and in 


the vomitus or stools of newborn babies in whom haemorrhagic disease is sus- 


pected, The packed cell volume, the mean corpuscular volume, the total white 
cell count and the percentage of neutrophils also diminish rapidly after birth 
and immature red cells which are present on the first day of life disappear from 


the peripheral blood. Indeed the life span of the red cell is almost certainly 


shorter at this age (Garby et al., 1964). The range of the eosinophil polymorph 
above that of normal adults and shows considerable 
reticulocytes increase during the first few hours and 
of the red cells at birth may be normal or 


value has been found to be 
day-to-day variation. ‘The 
then fall progressively. ‘The fragility 
slightly increased. 

The prothrombin level of the newborn infant falls progressively over the 
first three days of life and rises to normal during the subsequent three to four 
days. This period of hypoprothrombinaemia (and resultant prolonged clotting 
time) is in fact coincidental with the age at which the signs of haemorrhagic 
disease of the newborn appear, and vitamin K has been used in attempts to 
prevent it. Success was reported earlier by Lehmann (1944) and Dyggve (1950) 
but Hay et al. (1951) found that administration of the vitamin to a large series of 
pregnant women before delivery failed to influence the incidence of haemorrhagic 
disease. This condition may, in fact, result from a number of abnormalities, 
and Smith (1959) expresses the view that the failure of vitamin K to prevent all 
haemorrhagic disease of the newborn is not surprising. In any case, both the 
preparation and the dose should be chosen with care for reasons which are given 
below. 

Jaundice. Physiological jaundice is detectable clinically on the second or 
third day of life in the majority of newborn infants, is normally associated with 
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starvation or exposure to cold increase tissue breakdown, interfere with growth 
and upset homeostasis. Similarly, an abnormal mineral load in an artificial 
diet may upset growth and stability. A relatively small increase in the salt 
content of a milk formula, for example, may by reason of the large volumes of 
fluid taken by babies result in their ingesting proportionately more salt than a 
normal adult would do, with the consequent development of sickness and ocdema 
(McCance and Widdowson, 1957). 

The neonatal kidney may be regarded therefore as adequate under normal 
conditions but inadequate to meet abnormal loads, and intravenous therapy 
Which can be of great value must be employed with caution, 


Fic. 6. Breast enlargement in the new born, showing secretion 
of witches’ milk. 


Endocrine system. The developing foetus is exposed to both maternal and 
endogenous endocrine secretions (Deanesby, 1961) which influence permanent 
and temporary changes in morphology. At birth the female external genitalia 
are congested, the labia minora and clitoris are prominent, and to the mucoid 
vaginal discharge there may be added in occasional cases a little endometrial 
bleeding, The vaginal mucosa is hypertrophied and contains glycogen but begins 
to desquamate within the first few days. The uterus is enlarged but involutes 
from birth, The epithelium of the male utricle, prostatic urethra and prostatic 
glands may show squamous metaplasia. Breast milk is secreted by most full term 
and a good many premature infants of both sexes but this ‘witches’ milk’ (Fig. 6) 
gradually decreases after the newborn period although it may persist for months 
in some cases. The adrenal glands of the newborn are much larger in proportion 
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to body weight than at any other age. This is due almost entirely to the large 
foetal zone of cortex which involutes from birth independent of maturity, and the 
function of which remains obscure (Tühka, 1951). According to Migeon (1959) 
cortisol can cross the placental barrier from mother to baby and possibly also 
in the reverse direction. The maternal levels already raised by pregnancy rise 
further during labour, while the response to Caesarean section is less immediate. 
In consequence cortisol levels are higher after vaginal than after abdominal 
delivery. The newborn does not lack corticosteroids during the first few days 
at least, but they are in part of maternal origin, and because of a deficiency of 
catabolic enzyme action their half life is prolonged. Migeon believes that differ- 
ences in the metabolism of steroids at this age may lead to the erroncous inter- 
pretation of urinary steroid levels. The urinary output of 17-hydroxy-cortico- 
Steroids in premature infants is thought to be less than in full-term babies during 
the first week, but this difference then disappears (Cranny and Cranny, 1960). 
The nature of the adrenal steroids found in the pooled urine of newborns has 
been described by Birchall et al. (1961). The adrenal medulla of the newborn 
infant contains much less pressor amines than do the organs of Zuckerkandl. 
Both structures produce noradrenaline almost entirely at this age. West et al. 
(1953) were of the opinion that the organs of Zuckerkandl secrete this potent 
Pressor substance in order to maintain vascular tone at a developmental stage 
when the adrenal medulla and the sympathetic nervous system are still immature. 
The urinary output of 3-methoxy-4-hydroxymandelic acid, a major metabolite 
of noradrenaline and adrenaline, increases when the newborn is exposed to lower 
environmental temperatures (Sandler et al., 1961). ' . 
The histology of the thyroid gland suggests the existence. of heightened 
activity before birth and a further powerful stimulus to activity at or about 
birth, decreasing from the third or fourth day (Sclare, 1956). Thyroxine can 
Probably pass the placental barrier in each direction so that the maternal and 
cord levels of butyl extractable iodine are very similar. Following delivery the 
maternal level changes little but a striking rise in the baby can be p. 
z representing the release to the circulation of a considerable quantity o 
thyroid hormone (Pickering et al., 1958). i te 
The rising it hosp itti and falling calcium levels during the xp 
days of life suggest a period of ‘physiological’ hypoparathyroidism, and these 
changes may be so increased by feeding the baby ona high phosphorus containing 
formula that neonatal tetany “develops. Kaplan (1942) reported the occurrence 
of Parathyroid gland hypertrophy from the third to the tenth days and suggested 
that this may be a response to the high phosphorus content of cow's milk. 
Temporary renal immaturity however is likely to play a part 1m this disorder, 
In the endocrine pancreas the ratio of alpha to beta cells in the newborn is 
Normally 1:1, but in the infants of diabetic mothers, presumably in response to 
Some maternal diabetogenic stimulus, the beta cells increase both in number D 
Size, and the pancreas of such babies is able to produce much more insulin than 
18 normally the case (Baird and Farquhar, 1962; Stimmler et al., 1964); - 
Iatrogenic disease. Clinical experience has recently revealed that drugs 
Which are well tolerated by older children and adults may be dangerous to the 
foetus when they ‘leak across’ the placenta from the mother or when they are 
given to the infant or accidentally come into contact with him after birth. "The 
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disastrous effects of thalidomide on the development of the foctal limbs and 
other structures have intensified research in this field. ‘The androgens (Grumbach 
and Ducharme, 1960), the androgenic progestagens (Moncrieff, 1958; Wilkins, 
1960), and occasionally the synthetic oestrogens (Bongiovanni et al., 1959) may 
cause masculinisation of the female foetus if given to the mother in carly 
pregnancy. The goitrogenic effect upon the foetus of antithyroid drugs given to 
the thyrotoxic mother and occasionally of iodides given to the asthmatic or 
bronchitic one are well known (Wilkins, 1957). The uncritical administration of 
intravenous infusions to labouring women may cause marked changes in tonicity 
and sodium concentration in the foetus (Battaglia et al., 1960), and it is possible 
that dietary restriction of the mother or her treatment with powerful diuretic 
agents may also do so. Hexamethonium bromide given for maternal hypertension 
has produced paralytic ileus in the baby (Hallum and Hatchuel, 1954) but is now 
seldom used. Anaesthetic and analgesic agents may scriously depress the foetal 
respiratory centre while wild excitation may appear in newborn infants of heroin 
addicts. The use of succinylcholine as an aid to anaesthesia may cause prolonged 
apnoea in sensitive babies (Kaufman et cl., 1960), and skin contact with un- 
laundered marking ink may produce severe methaemoglobinaemia (Ramsay and 
Harvey, 1959). The use of sulphonamides in neonatal infections is associated 
with an increased risk of kernicterus (Silverman et al., 1956) and its use in the 
newborn or in the pregnant woman at term should be avoided. Both aspirin and 
caffeine sodium benzoate, like sulphafurazole, may in vitro split unconjugated 
bilirubin from the albumin molecule (Odell, 1959) but in the doses used are 
unlikely to release dangerous amounts of it. When the recommended dose of the 
vitamin K analogue ‘Synkavit’ (the diphosphoric acid ester of 2-methyl-1:4- 
naphtho-hydroquinone) is exceeded, hyperbilirubinaemia may result from 
increased haemolysis (Allison, 1955; Meyer and Angus, 1956). The latter may 
be due to an inherited deficiency of glucose-6-phosphate dehydrogenase, but 
such is uncommon in this country where vitamin E deficiency, hypoglycacmia 
and other unknown factors may be responsible. The dose should be restricted 
to 2 mg. or an alternative vitamin K analogue should be used. Chloramphenicol 
is poorly conjugated and excreted by the newborn (Nyhan, 1961) and should 
be given in limited dosage if the danger of fatal circulatory collapse, ‘the grey 
syndrome’, is to be avoided. Other antimicrobials such as novobiocin and nitro- 
furantoin have less severe side effects and cach should be employed with care. 
The relationship of oxygen therapy to retrolental fibroplasia in premature babies 
is well known (Ashton et al., 1953; Patz, 1957). These examples clearly indicated 
the need for care when foetus or newborn infant is exposed by design or accident 
to the many new drugs which become available each year, Close consultation 
between obstetrician and paediatrician on this subject is indicated whenever the 
newborn presents some unusual disturbance. 


The Care of the Newborn 


In addition to those features of good antenatal care which are designed to 
promote normal intrauterine development and uncomplicated delivery, wise 
preparation of the mother will include not only education about the advisability 
of breast feeding and preparation for it but also a short course of mothercraft. 
This latter should comprise lessons on elementary hygiene, feeding and bathing 
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the baby, and the management of simple infantile disorders. Guidance should 
be given also in the preparation of the layette. 

Reception. At birth the infant's eyelids may be cleansed with pledgets of 
cotton wool, but the custom of instilling 1 per cent silver nitrate drops has been 
discontinued, Babies delivered in their homes may have sulphacetamide instilled 
or such other preparations as may be ordered by the local supervising authority, 
but in hospital it is better to wait and treat energetically any conjunctivitis that 
may develop. Should local opinion favour delay in clamping the cord until the 
contracting uterus has effected a placental transfusion of blood, then it may be 
deferred until eye toilet is complete. It is not always advisable to wait until 
pulsation of the cord has ceased since the duration of pulsation is very variable 
and long delay may lead to chilling of the infant, Pulsation may in fact continue 
for some considerable time after the cord has been cut. After clamping, it should 
be firmly ligatured and divided. Only a very small quantity of blood should ooze 
from the cut end and if oozing continues the cord must be religatured. It is 
essential to keep a careful watch on it throughout the first week since any 
recurrence of oozing indicates either that the ligature has become insecure or that 
the infant is suffering from haemorrhagic disease or sepsis. More recently the 
danger of poor ligation has been greatly reduced by the use of disposable plastic 
clamps or by means of elastic bands (Neligan et al., 1964). The dying cord tissue 
provides an ideal pabulum for bacteria and under certain circumstances it may 
provide the portal through which common pyogenic bacteria and the toxin of 
tetanus gain entry. Practice with regard to its care falls into two main categories- 
protection with a sterile dressing and exposure. Should sterile dressings be used, 
they are generally applied after the cord has been dusted with a suitable powder, 
and they are then kept in place with a thin crepe binder which should not 
restrict respiration, Where the cord is left exposed, and this practice is gaining 
favour, it is usually painted daily with gentian violet or some other antimicrobial 
and all dressings are avoided. 

The squeeze exerted on the baby’s thorax during vaginal birth assists in the 
expulsion of fluid from the airway, but the fear that he may be drowned by such 
secretions often excites such unnecessary fervour over pharyngeal aspiration 
that harm may result. In most cases positional drainage will be all that is required 
and this may be done before the cord is cut by laying him on his back across the 
mother’s thigh so that head and arms hang down or in the inclined plane of a 
mobile resuscitation trolly. Fluid can then drain freely from the lungs and the 
chest can expand readily. It is always advisable to have available some sort of 
equipment by means of which fluid can be sucked out of the oropharynx if 
necessary, This may be simply a small soft rubber catheter attached to a glass 
‘trap’ (Fraser, 1951), but advantages exist in having multiple sterile catheters 
and a mechanical source of suction the negative pressure of which can be 
controlled and which not only frees the nurse from the unpleasant and even 
hazardous task of sucking but removes the danger to the child of a nurse who also 
blows through the catheter. Suction is more frequently required after Caesarean 


section. 

Even a normal labour exposes the infant t 
care must be taken to avoid chilling and rou 
should be wrapped in a warm sterile towel 


o appreciable stress and the greatest 
gh handling after birth. The infant 


as soon as practicable; there is no 
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urgency about the ritual cleansing unless infection of the maternal passages is 
suspected. 

The cot should be very simple and easily portable. For hospital use a metal 
frame box cot covered with washable material adequate to screen the baby 
from draughts has obvious advantages. It should contain a washable mackintosh- 
covered mattress. The addition of lockers (Fig. 7) enables articles personal to 
the baby to be kept with him (Farquhar, 1960). At home a carry-cot will suffice 
for much of the first year and is also very useful if the baby is taken visiting. 
The dangers of hot water bottles and of electric heating pads are so great that 
they should be avoided wherever possible. 

General examination. Shortly after birth the infant should be thoroughly 
examined in a good light. Any congenital abnormality such as club foot or cleft 


Fic. 7. A cot suitable for the rooming-in of baby with mother. The large locker 
contains wraps, gowns, blankets and napkins; the small one has a thermo- 
meter, woollies and ointments. 


palate and any evidence of birth injury should be noted. The heart must be 
carefully examined and the femoral pulses should always be felt in order to 
exclude aortic coarctation, It is most important to make certain that the orifices 
are patent and that the infant passes urine and meconium during the first 24 
hours. The abdomen should be palpated to make sure that the bladder is not 
distended. The presence of a pilonidal depression at the base of the spine is not 
of clinical importance unless it leads to a true sinus, but care should be taken to 
exclude epidermal sinuses higher over the spine. The genitalia and inguinal 
regions should be examined to exclude hernia, hydrocele, maldescent of the 
testicles or adhesions of the labia. Birthmarks should be noted. If either parent 
has Mongolian or Negro blood it should be remembered that ‘Mongolian blue 
spots’ may be present on the buttocks or sacral area and are apt to be mistaken 
for echymoses, 
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The prepuce is very commonly adherent to the glans and is not fully retractile 
at birth. In a high proportion of cases it will become retractile later. The circum- 
cision of newborn infants is often recommended much too lightly and the case 
against it has been fully reviewed by Gairdner (1949) and Weiss (1964). The 
report of the first year of the Newcastle thousand family survey (Spence et al., 
1954) showed that 11 per cent of the boys were circumcised, and of these circum- 
cisions no fewer than 22 per cent were complicated, usually by haemorrhage 
and infection. In no case should the infant be circumcised during the first eight 
days of life because of the physiological hypoprothrombinaemia of that period or 
When jaundice is present. One of the few medical grounds for circumcision of the 
newborn, as distinct from the demands of religion or f 
preputal orifice so small as to cause obstruction and ballo 
during micturition. This condition is rare. 

The breast enlargement which may accompany the common secretory activity 
of male and female infants requires no treatment and attempts to express the 
milk only predispose to m s. Congenital dislocation of the hip may be 
diagnosed at this age and it should 5e looked for routinely as early treatment 
will be more effective and less disturbing to the child. The knees may normally 
be abducted more than 45 from the midline and limitation of this should arouse 
suspicion. When testing, the hips are flexed to 90°. Each thigh is gripped firmly 
from the back so that the examiner's thumbs lie on the medial aspect and can 


abduct the thigh while his fingers lie just behind the femoral head and can lift 


it forward, By alternately abducting and adducting at the hip joint distinct 
al head enters and leaves 


‘ 
clunks’ may be felt as the dislocated or unstable femor: 


the acetabulum. 
Heap. The occipito-frontal circumference of the head should be measured 


With a steel tape within 24 hours of birth. Head-moulding, which is normally 
Present at birth except in elective Caesarean deliveries and a proportion of easy 
breech extractions, varies in degree from minimal distortion of the skull to over- 
riding of the sutures. Unless it is accompanied by intracranial damage, it has no 
permanent effect and moulding tends to become less obvious during the first 
week of life. The presence of a caput succedaneum, or oedematous area over the 
Part of the head which has presented during a prolonged labour, is often observed 
at birth, and in the case of a face presentation may be associated with great 
discoloration. This normally disappears rapidly, leaving no permanent disability. 

A cephalhaematoma, or large fluctuant swelling, limited by the suture lines and 
due to the presence of blood under the periosteum, may appear on the second 
or third day after birth. It is due partly to local trauma, but is also probably 
related to hypoprothrombinaemia, though not commonly associated with other 
evidence of haemorrhage. If uncomplicated, it is of no serious significance and 
calcification and absorption will occur spontaneously. Since calcification starts 


at the margin, a calcifying haematoma is sometimes mistaken for a depressed 


fracture. i "NT 
The anterior fontanelle is readily palpable at birth and varies greatly in size. 
It is normally pulsatile, but if it is found to be tense or bulging when the infant 
is at rest, intracranial haemorrhage or hydrocephalus should be suspected. The 
sutures are often more easily palpable than in the older infant, and one or more 
of the five other fontanelles present at birth may often be identified clinically. 


ashion, is the presence of a 
oning of the prepuce 
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Trunk. Although the thoracic cage is relatively soft and flexible during the 
newborn period, and the respiratory excursion is slight, it should be possible to 
detect inequality of movement or deformity of the ribs, e.g. due to fracture. 
The abdomen appears relatively large in the newborn infant, and moves freely 
with respiration. The liver edge is normally palpable one or more finger-breadths 
below the costal margin, but the spleen is not felt unless it is pathologically 
enlarged. 

The umbilical cord rapidly becomes white or semi-translucent in colour 
after it has been tied, and shrivels during the time that it remains attached. 
Separation normally occurs spontaneously about seven days after birth, but the 
cord may remain attached considerably longer in premature infants, When the 
cord has separated, the umbilicus should be dry. Any stickiness or bleeding of 
the umbilicus is a danger signal, as it Suggests the presence of sepsis. 

SKIN. The skin of the infant at birth is usually erythematous and normally 
shows no appreciable Jaundice. The pinkness tends to fade during the first 
few days of life and during this time icteric tinting appears. The full-term infant 
is well supplied with subcutaneous fat, and the skin is elastic; the nails extend 
slightly beyond the nail-beds; lanugo is usually slight in amount, though there 
is a variable amount of soft, silky hair on the scalp. Occasionally infants are born 
with a thick mass of dark hair of coarser texture. This tends to fall out during 
the sixth or seventh week of life and to be replaced by the more typical fine silky 
hair of early infancy. Milia on the face are commonly seen, and small naevi 
on the frontal and occipital regions are so frequent as to be popularly known as 
‘marks of the stork’s beak’. 

Any rash occurring during the neonatal period should be carefully noted and 
the cause sought, e.g. congenital syphilis, sepsis, or maternal scabies, 


Accommodation and the Prevention of Cross-infection 


Wherever the baby is nursed his cot should be screened from draughts and 
a stable room temperature of about 65°F (18-5 C) maintained. Babies born at 
home must also be protected from fluctuations in room temperature and over- 
heating is as liable to cause distress as chilling. The advantages to the mother 
of institutional delivery at least for the first baby are generally felt to outweigh 
the possible disadvantages, but the extent to which this faith is justified depends 
largely on the standards of the hospital available. Where the mother is given 
full Opportunity of learning the care of her own infant she would derive full 
benefit from the skilled nursing and rest which are now seldom equally possible 
in the home, The common disadvantages of hospital, however, lie in the imper- 
sonal and often hurried institutional atmosphere, such monopoly of the baby 
by overworked nursing staff that his mother may gain little experience in infant 
care during her stay, and the serious danger of cross-infection with antibiotic 
resistant bacteria. Such infections, commonly staphylococcal or coliform have 
prevented reduction in the number of deaths from neonatal sepsis during the 
past decade (Fig. 8) and, apart from mortality, cause a great deal of disability. 
anxiety and expense. The organisms may spread from baby to environment, 
from environment to baby, and between babies. The agitation of dust by clean- 
ing, bedmaking, and excessive traffic in an overcrowded unit may result in a 
heavy staphylococcal fall-out which may be reduced by coating floors with dust- 
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DEATHS OF INFANTS UNDER ONE YEAR FROM CERTAIN CAUSES, 1949-1958 


REGISTRAR GENERAL (1958 part I, table II, p. 66.) 
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Fic, 8. Deaths from neonatal infection and pemphigus have not decreased 
during the past decade. 

piped vacuum cleaning from a central 
n blankets and their impregnation with 
the disposal of soiled articles, and 
he hospital staff are of fundamental 
ant organisms, they make 


trapping preparations, wet cleaning, 
department, the sterilisation of cottor 
antiseptic, the provision of suitable bins for 
the strict limitation of hospital population. T. 


importance because, colonised as they may be by resist: 
intimate contacts with the newborn by means of hands, upper respiratory tracts, 


clothing, and possibly their hidden septic lesions. These dangers may be lessened 
by reducing the number of contacts between babies and staff, by strict discipline 
in hand-washing and personal hygiene with regard to bathing and all clothing, 
by replacing personal handkerchiefs with tissues and providing means for their 
disposal, and by maintaining such an adequate ratio of staff to patients that 
efficiency can be maintained. This will make necessary the provision of adequate 
numbers of wash-hand basins with wrist- or foot-operated taps, continuous roller 
or disposable towels, antiseptic hand creams, and the frequent re-education of all 
staff in barrier nursing technique. 

Infection may be transmitted also from infant to infant. Some described by 
Eichenwald et al. (1959) as ‘cloud babies’, seem to shed pathogens around them 


ak 
3 
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and may contaminate their neighbours in an over-crowded unit or the staff who 
handle them. Others will spread infection at such concentration points as chang- 
ing tables, weighing machines, communal ointments, hair-brushes, towels and 
baths. Some of these can be avoided altogether, contact with others can be much 
reduced in frequency, and precautions can be taken to reduce the bacterial 
population of tables and weighing scale pans by using plastic rather than cloth 
coverings and by mopping them with a bactericidal detergent between babies. 


Changing 
room. 


Fic. 9. The route along which a baby passes from 


à central nursery suite to his 
mother, illustrating the tr. 


ansport and contact problem. 


The care of the baby's skin is an important measure in reducing sepsis. It may 
be cleansed with a good baby soap, but hexachlorophane may be very effective 
in reducing the incidence of sepsis. Portable and easily sterilised baths are useful 
for cot-side bathing in the mother’s room, but routi 


Fic. 10. Rooming-in, illustrating the 


absence of transport and contact problems. 


must be avoided. After t 


he skin has been washed and gently patted dry, the 
flexures should be dusted 


with a good baby talc. The nails should be kept short 


policy designed to control the use of antibiotics is very desirable. 


plants may create an entirely false sense of security 
unless they are known to be efficient and to be regularly serviced. Even then they 
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are of little value if the clean air provided is later contaminated by careless staff. 
The central nursery suite system (Fig. 9) is not necessarily associated with a 
high incidence of cross infection, but should a virulent organism be introduced, 
then the over-crowding, the concentration points, the need to transport babies 
to and from their mothers, and the many members of staff involved in their care 
make the prevention of cross infection difficult. Many of these contacts can be 
removed by rooming the baby beside his mother (Fig. 10), by making her 
responsible for his care, and by providing personal facilities for weighing, bathing 
and changing him. This will prove effective, however, only if the supervising 
staff observe efficient barrier nursing technique. It also gives the mother greater 
confidence in handling her baby, but unless the number of patients in each 
room is small it can be very disturbing at night. 

A third system, cohort care, consists of a battery of air-conditioned rooms 
into which infants born on the same day are admitted, thus reducing the risk of 
older, bacteria-colonised, babies infecting younger ones. Enough rooms are 
provided to ensure that some are always empty and being cleaned. The mothers 
can nurse their own babies, although where the system applies, the nursing 
staff often assumes complete care of the baby and bottle feeding is routine. 


Care of the Premature Baby 


The difficulties of establishing respiration become greater with decreasing 
maturity and birth weight of the baby. The cause of premature birth may itself 
have a depressing effect on the respiratory centres while a softer chest cage and 
deficient surfactant material are major problems. The need for skilful resuscita- 
tive measures should therefore be anticipated at all premature births and pro- 
vision should be made where possible for the treatment of the idiopathic 
respiratory distress syndrome. Oxygen may be used safely for the relief of anoxia 
but, because of the danger of causing retrolental fibroplasia, should not be 
employed as a routine. When used for the treatment of asphyxia or distress, the 
concentration should be reduced to about 30 per cent when cyanosis has been 
relieved, and oxygen should be discontinued whenever possible. . 

Body heat should be preserved by nursing the infant at an environmental 
temperature in the range go to 92°F (32:2 to 33:3 C), and recent observations 
on caring for babies of very low birth weight suggests that servo-controlled 
incubators give better results. The heating mechanism of such machines is 
automatically controlled according to the baby's skin or rectal temperature, this 
being monitored continuously by a thermistor. The principal advantages of any 
modern incubator are that the nursing and medical staff can enjoy their own 
optimum environmental temperature without depriving the baby of his, and that 
the infant is less exposed to infection. While such advances may improve the 
care of the premature, they are quite beyond the financial resources of many 
lands where other public health matters are of greater importance. Yet excellent 
results in the management of prematurity are being obtained in Asia and Africa 
even where the outside temperature falls to freezing-point. Simple draught-free 
cots or boxes may be fly-screened with gauze, and the temperature may be 
maintained by the use of stoves, or cooling may be facilitated by fans and 


screens. 
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The feeding of large premature babies (over 2 kg. body weight) creates a 
problem only if the baby is sick in some way, e.g. respiratory distress. The feed- 
ing of smaller premature babies remains a controversial subject. Their respiratory 
difficulties, cyanotic attacks and poor cough have created justifiable anxiety so 
that fluids have often been introduced for the first time as late as the third or 
fourth day of life, and even then in small volumes. Where this principle is still 
followed, the first feed may consist of 10 ml. per kg. of body weight at each feed, 
repeated three-hourly throughout the 24 hours. If this is tolerated, a change is 
made to expressed breast milk, to a humanised milk or to a dilute (one in six) 
unsweetened condensed milk, and the strength and volume are increased accord- 
ing to the baby’s appetite and progress. The smaller the baby the likelier is tube- 
feeding to be necessary, and there is a general move toward the use of fine 
plastic catheters which are passed through the nose and which require only 
infrequent changing. Once in the correct position these help to conserve the 
baby’s energy and the nurse’s time, and they are probably safer than tubes which 
need to be passed for each feed, Small babies graduate to, and larger ones start 
with, feeding bottles according to their ability to suck, and assistance may be 
given at first with a Belcroy feeder by means of which the nurse may gently 
expel milk into the baby's mouth. 

Concern about the poor results of the current treatment of prematurity and 
about the relationship of delayed feeding to dehydration, hypoglycaemia and 
hyperbilirubinaemia have moved some paediatricians to much earlier and fuller 
feeding of the smallest babies (Smallpiece and Davies, 1964; Farquhar, 1965c). 
They have shown that this can be done with safety by skilled nurses, but the 
advantages, if any, remain to be seen. The use of cow’s milk formulae during the 
first few days of life when enzyme reactions and renal function are immature 
may in theory create such problems as phosphate retention with tetany or raised 
plasma amino-acid levels, but the clinical results have not confirmed these. 
Older babies will certainly be fed according to appetite and should have supple- 
ments of iron and vitamins at the age of one month. Ferrous sulphate mixture 
containing 50 mg. in 4 ml. may be gradually introduced and increased to three 
such doses daily until appropriate mixed feeding has been established, while the 
premature requires a larger daily dose of vitamin D and 800 units daily has been 
recommended. Such small babies are more susceptible to infection as newborns 
and, perhaps because of nutritional deficiency or environmental circumstances, 
may remain so during the first few years. The dose of chloramphenicol in the 
first week must be appropriately reduced. 

J. W. FARQUHAR 
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Chapter 4 
PREMATURITY AND LOW BIRTH WEIGHT 


Definition 


A BIRTH weight of 51 Ib. (2,500 g.) or less has been accepted as the criterion of 
prematurity since this recommendation was made at the First World Health 
Assembly in 1948 (W.H.O. 1948) and endorsed as the international definition 
to be used by member countries by the W.H.O. Expert Group on Prematurity 
two years later (W.H.O. 1950). 

In a literal sense the term prematurity means only a shortened period of 
intrauterine existence. In general gestational age gives a better indication of 
the likelihood of special postnatal care beiag required than does birth-weight, 
and also a better prediction of later development. However, gestational age can 
only be estimated with reasonable accuracy in 8o to go per cent of births in 
communities with fully developed maternity services (Walker, 1965) and in a 
much smaller proportion of births in less advanced countries, since the estimate 
depends on the mother's memory with the possibility of further errors being 
introduced by variations in duration and regularity of the menstrual cycle and 
misinterpretation of preconceptional amennorhoea or post-conceptional bleeding. 

Although the birth-weight definition of prematurity has proved to be inapplic- 
able in many countries as an indication of the number of infants requiring 
special care, it has provided a useful social index, being closely related as are the 
stillbirth and infant mortality rates, to living standards, physique and nutrition 
of mothers and adequacy of maternity services. , 

The upper limit of 53 Ib. chosen in 1948 was based mainly on the known birth- 
weight range in white infants, and its was anticipated then that the definition 
adopted might prove to be inappropriate for other races, A further study of 
birth-weights in eighteen countries in different parts of the world was initiated 
by W.H.O. in 1957. A preliminary analysis (Crosse, 1960) based on 23,000 
hospital deliveries showed that a substantial proportion of babies included within 
the limits of the previous definition are not born prematurely and do not require 
special postnatal care. In countries with a high proportion (over 15 per cent) 
of infants weighing 2,500 g. or less at birth, the excess of low-weight babies Wes. 
due to a small increase in the number of infants born before 37 weeks’ gestation 
and a much larger increase in the number of babies with weights between 2,000 
and 2,500 g. (4'4 and 5:5 Ib.) born at or near term. Although a wide range was 
found in mean birth-weights and incidence of prematurity by birth-weight in 
different communities, mean gestational ages were not much different. he 
W.H.O. Expert Committee (1961) has now recommended that the term low 
birth-weight’ should be used instead of ‘premature’ to describe infants included 
in the previous definition. Even in advanced countries a substantial minority 
of so-called prematures are low-weight babies born at or near term. In Great 
Britain about 7 per cent of all live-born infants are 5% Ib. (2,500 g.) or less at 
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birth, but of these 30 to 45 per cent are born after 37 completed weeks of gesta- 
tion (Drillien, 1957; Walker, 1965). Nearly one-half of infants classified as 
premature have birth-weights between 5 and 5} lb. (2,250 and 2,500 g.) and 
over one-half of surviving infants are in this birth weight group. Most of these 
infants are not prematurely born. Their postnatal requirements and later 
development may be expected to differ radically from those smaller babies who 
are premature not only by birth weight but also by gestational age. 

It would seem logical, therefore, to divide babies of low birth-weight into 
three main groups: (1) those of birth-weight 51 Ib. (2,500 g.) or less born after 
37 completed weeks of gestation, and (2) those born before 37 completed weeks. 
Within the second group there is found to be a further important subdivision 
according to whether or not the infant is at or below the appropriate weight for 
his gestational age. 


Factors Affecting Birth Weight and Period of Gestation 


ation period are related to social 


Low weight at birth and shortened gest 
and foetus, and to circum- 


background, constitutional factors in the mother 
stances arising during the course of pregnancy. 

Social factors. Numerous authors have noted the relationship between low 
birth-weight and adverse social circumstances, using as social indices such 
pointers as different racial groups in the same community (Eastman, 1947); 
the use by mothers of free or fee-paying maternity services (Baird and Ilisley, 
1953); standards of housing (Gibso.. and McKeown, 1951), and occupation 
of husbands (Drillien and Richmond, 1956). 

In Great Britain the Registrar-General's 
provides a useful indication of general environmental influences. This classifica- 
tion into five social classes is used in national statistics of morbidity and mortality 
and is commonly employed as a standard when relating health problems to social 
and economic background, making it possible to compare the findings of 
different workers. zL i 

In Aberdeen (Baird and Illsley, 1953) and in Edinburgh (Drillien and Rich- 
mond, 1956) the prematurity rate in Social Classes I and II was less than one-half 
that found in Social Classes IV and V with the rate 1n Social Class III coming 
midway between the two extremes of less than 5 per cent and more than 10 per 
cent. In Edinburgh the proportion of large babies weighing more than 7} lb. 
(3,400 g.) at birth was more than twice as high in Social Class I as in Social Class 
V, after allowing for class differences in maternal age and parity. f 

In the Aberdeen study (Baird, 1964), the incidence of low-weight babies was 
found to be influenced by height of mother as well as by social class of husband, 
with a range from less than 2 per cent of babies born to tall women (5 ft. 4 in. and 
over) in Social Classes I and II, to nearly 15 per cent of those born to short 
women (under 5 ft. 1 in.) in Social Classes IV and V. The proportion of short 


women was much higher in the lower social classes. Baird also found that at 
à tion of low-weight babies decreased 


each level of maternal height the propor ; : à 
as the pre-pregnancy weight of the mother, and her weight-gain during preg- 
nancy increased, with the exception of babies born to mothers having an excessive 


gain during pregnancy associated with toxaemia. 


Occupational Classification (1951) 
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À similar association between low birth-weight, premature delivery, social 
class and maternal height was found in Edinburgh (Drillien, 1957). In a mature 
control group height of mother was correlated positively with weight of baby 
(ze. the taller the mother the bigger the baby), whereas in a group premature 
by birth-weight the relationship was reversed; the mothers of the larger babies 
(most of whom were born at or near term) were significantly shorter than 
mothers of the smaller babies who were mostly premature both by birth-weight 
and gestation time. 

The Edinburgh study Suggested that the social class into which a woman 
marries (Z.e. that of her husband) has only a minor influence on her chance of 
having a baby of low birth-weight compared with the social class in which she 
was born and brought up (ze. that of her father). When social class and mother's 
height were considered together, it was found that liability to premature delivery 
was correlated with social class of upbringing, but no independent effect of 
maternal stature could be demonstrated. Liability to produce a small baby at or 
near term was correlated about equally with social class and maternal height. 
It is probable that genetic constitution is involved in some instances of short 
mothers having babies of low birth-weight at term. In other cases short height 
of mother is more likely to be the result of malnutrition during her growing 
period. 

Of the various social factors examined in this study the probable standard of 
care received by the mother herself in her own childhood was most closely 
correlated with her liability to produce later a baby of low birth-weight with or 
without a shortened gestation period, 

In any given social class the mother whose customary dict before and in the 
early months of Pregnancy was considered inadequate, appeared to have an 
extra risk of premature delivery, although no independent effect of inadequate 
diet could be demonstrated in those mothers having low-weight babies at or 
near term. There was an obvious association between inadequate diet during 
pregnancy, and inefficiency of the maternal grandmother, probably due to the 
fact that a mother's dietary habits in adult life tend to reflect the customary 
diet in her home of upbringing. For this reason it was felt that the association of 
inadequate diet in early pregnancy with premature delivery reflected the long- 
term effects of malnutrition during the mother's childhood and early adult life 
rather than the effect of inadequate diet during the pregnancy itself. 

_There is little agreement about the effect on birth-weight of supplementing 
diet during pregnancy. On the one hand, some workers (e.g. Ebbs et al., 19425 
Burke et al., 1943; Cameron and Graham, 1944) have claimed that the incidence 
of low-weight babies is reduced if a good diet is taken during pregnancy or if 
special supplements are given. On the other hand, reports from countries affected 
by war and famine (e.g. Norway under Nazi occupation, Boe, 1951; Holland 
in the six-month period before liberation, Smith, 1947) have shown that gross 
$ n mothers during pregnancy results in only a small increase 
in low birth-weight babies and premature deliveries. During the siege of Lenin- 
grad the incidence of prematurity by birth-weight reached a peak of over 40 
per cent in 1942, but here the mothers not only suffered extreme hunger but 
were subjected to severe and unaccustomed physical exertion as well as incessant 
bombardment (Antonov, 1947). In general, gross malnutrition appears to reduce 
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fertility and increase the risk of abortion in those who conceive, rather than 
affect the birth-weight or gestation period of foetuses surviving to the third 
trimester, 

It is not always appreciated that the association of social class with low birth- 
weight becomes weaker as birth-weight decreases. Babies in the birth-weight 
range 4} to 5} Ib. (2,040 to 2,500 g.) are the most likely to be born to mothers 
in the lower social classes (Drillien and Richmond, 1956). The social class 
distribution of parents of babies weighing less than 4 Ib. (1,800 g.) is not much 
different from that of the general population (McDonald, 19640). 

Maternal factors. The incidence of low birth-weight varies with age, parity 
and marital status of the mother, though it is likely that to a greater or lesser 
extent the effect of these factors is related to associated social class differences 
rather than to variations in maternal physiology. For all parities the proportion 
of low-weight babies is lowest for those born to mothers aged 20 to 34 years 
and for all maternal ages the incidence is highest in first births and lowest in 
second births. ! 

The incidence of low-weight bahies in Edinburgh (Drillien and Richmond, 
1956) was approximately twice as high in married primiparae who were 19 years 
or younger and in those who were 35 years or older as in mothers of 20 to 34 
years. However, it was noted that premarital conception increased with decreas- 


ing age of mother and after exclusion of infants conceived before marriage from 


all age groups the prematurity rate by birth-weight in teenage mothers was only 


slightly higher than that in mothers aged 20 to 34 years. Moreover, one a 
many of these young mothers had babies weighing 74 Ib. (3,400 g.) or more tha 


did primiparae of 20 years or older. Biologically, the youngest mothers seemed 


to be the most successful in their pregnancies and the oldest mothers the least 
maternal age with low birth- 


Successful. The reported relationship of young | age ds 
Weight is probably due mainly to associated social factors. Similarly, the increase 
with parity of mother is likely to be due to the positive correlation eere 
Size of family and social class as well as to advancing age of mother. In Edin urgh, 
Women with husbands in Social Classes I and IT maintained their low prematurity 
rate with all births after the first, whereas in other social classes i eats A 
rate tended to rise with third and later births, reaching a figure of a ebrei 
for sixth and subsequent pregnancies. High parities of this order were se 
encountered in Social Classes I and H. - ; £ 
In coe nes mier 8-7 per cent of illegitimate ei bw a 
Sidered premature on a weight basis compared with 6-4 per cent o legi ima 
infants, The increase in the illegitimacy rate was more marked for infants pi 
birth-weight 41 to 54 Ib. (g'o per cent) than it was for the smaller prematures 
(7-7 per cent). 7 i 
" pee reproductive sane o. T 
lability to have a baby of low birth-weight a ed 4 
In Boss de inane of low-weight babies born to primiparae of all social 


: i y layed. In Social Classes 
Classes was sienific: : li xhen conception was delay 
"S pen eosam os À the first birth occurred three years or 


and II the incidence rose sharply when : 

7 J, where contraceptive 
longer after marriage. In Social Classes HI, IV and Lah ag oat 
Precautions are less commonly taken, a salar ren n In a Californian study 
birth was delayed until two years or more after marriage. 


appears to have a bearing on the mother's 
nd a shortened gestation period. 
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(Wilson et al., 1963) the effects of 22 variables presumed to be associated with 
birth-weight (including reproductive history of mother, pregnancy history and 
various social indices) were analysed by means of multiple regression and single 
variable analysis computer programmes. The most highly significant association 
found with the lowest birth-weights of 1,500 g. (23 lb. or less was 
previous infertility, defined as an infertile period of three years of attempted 
pregnancy. 

Mothers of small prematures (1,500 g./3:3 Ib. or less) not only have fewer 
conceptions for any given duration of marriage, but also lose more of their 
other conceptions by abortion, stillbirth and neonatal death than do mothers 
in the general population. Surviving siblings are also likely to be of low birth- 
weight (Drillien, 1964). 

Foetal factors. Weight at birth will vary according to sex and whether the baby 
is a singleton or a twin, At term male infants weight about 4 oz. (115 g.) more 
than females. In a recent national sample of singleton births (Butler and Bonham, 
1963), 6 per cent of males were 5i Ib. or less at birth compared with 7-4 per cent 
of females. Of total low-weight births 5470 per cent were females. In the highest 
birth-weight group (i.e. over 4,000 g./8:8 Ib.), 64 per cent were males. 

It is generally assumed that for like birth-weights females are slightly more 
mature than males at all gestational ages. However, a report on birth-weights ot 
live-born negro infants (Freedman, 1961) suggests that weight difference by sex 
develops during the last 4 to 6 weeks of the normal 4o-week gestation period. 
Freedman found little difference in birth-weights of male and female premature 
infants of 28 to 35 weeks’ gestation. Another recent American study of weights 
of live-born white infants (Lubchenco et al., 19634) noted consistently higher 
birth-weights in male infants from 24 to 34 weeks’ gestation, but amounting to 
only about 65 g. (2 02z.); from 35 weeks’ onwards the excess weight of males was 
twice that figure. 

Infants resulting from multiple births are significantly smaller than single- 
born infants, Twins born at or near term are on average between 500 and 750 8- 
(1 and r:5 Ib.) lighter than singleton infants of like sex and gestational age. In 
addition, there is an increased tendency for twins to be delivered prematurely. 
In the Denver study of intrauterine growth (Lubchenco, 19634), median weights 
of singletons and twins were similar until 34 wecks' gestation. From 35 to 42 
weeks there was a progressive deviation of the median weight of twins from the 
5oth percentile to the roth percentile for singleton births. 

Rates of multiple pregnancy increase with maternal age. Forty-two per cent 
of twins are born to mothers of 30 years or older compared with 32 per cent of 
single infants. The relationship of multiple birth with maternal age is caused by 
increasing age of mothers of dizygotic twins, the age distribution of mothers of 
monozygotic twins being very little different from that of mothers of single 
infants. Among dizygotic twin pregnancies there are also significant but unex- 
plained differences between legitimate and illegitimate births, the illegitimate 
rates increasing more steeply with maternal age and having larger values in the 
peak age groups (Registrar-General, 1964). ; 

Developmental malformations, more especially major anomalies, are likely 
to cause or be associated with retardation in intrauterine growth, affected infants 
being not only of low birth-weight but often being markedly underweight for 
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their gestational age (Colman and Rienzo, 1962; Warkany, Monroe and Suther- 
land, 1961). 

Babies found to have chromosomal abnormalities also have poor foetal weight 
gains, as do those with certain conditions known to be due to single gene defects 
(Schutt, 1965). 

Pregnancy factors. Low birth-weight may be due to maternal complications 
during the course of or coincident with the pregnancy, because of premature 
delivery (whether spontaneous or induced) and/or because of the effect of 
certain complications on intrauterine growth. In an analysis of nearly 8,000 
births in an Edinburgh maternity hospital (Drillien, 19474), the proportion 
of babies weighing 51 Ib. (2,500 g.) or less born to married primiparae, who had 
received regular antenatal care from the third month of pregnancy, was 4'5 per 
cent of those born after uncomplicated pregnancies and over three times this 
rate following pregnancies complicated by toxaemia and antepartum haemorrhage. 
Baird (1964) found a similar association between pregnancy complications and 
low birth-weight. In addition, he reported that whereas antepartum haemorrhage 
Was associated with a raised incidence of low-weight babies in all social classes, 
the effect of toxaemia on birth-weight was most marked in Social Classes IV 
and V, i 

In a study of all legitimate surviving infants in Dundee 1960- 63 (Walker, 
1965), pregnancy complications were related both to birth-weight and 
gestational age. Babies who at birth weighed less than the 25th percentile 
of expected weight for gestational age were considered to be ‘poorly grown’. 
Of the total group of infants weighing 5} Ib. (2,500 g.) or less at birth, 40 
per cent were born after 37 completed weeks of gestation. Pregnancy was 
complicated in less than one-half of these poorly-grown babies born at or near 
term. 

Some clinical cause could be assigned to 87 per cent of poorly-grown babies 
delivered prematurely (who comprised 22 per cent of the total of low birth- 
weight babies), the more important causes being congenital defect, antepartum 
haemorrhage and toxaemia. 


Some clinical cause could also be assigned to 8o per cent of well-grown babies 


delivered prematurely (25 per cent of the total of low birth-weight babies). 
Antepartum haemorrhage was the most important clinical condition in these 
cases, Spontaneous rupture of the membranes followed after some hours or days 
by the onset of labour, was found in one-tenth. This appears to be a definite 
clinical entity, possibly due to some abnormality of the membranes (Crosse, 
1961). . f 

It has been suggested that repeated, apparently unexplained late abortions 
and early premature deliveries may be due to incompetence of the cervical os 
(Shedden Adam, 1959) and psychogenic disturbance (Tupper, 1960; Wortis 
and Freedman, 1962). 

Women who smoke during pregnancy are found to have rather smaller babies 
than those born to non-smokers (Herriot et al., 1962). This is not due to differ- 
ences between smokers and non-smokers in maternal stature, age, parity, social 
class or food intake during pregnancy. It is suggested that ‘the immediate effect 
of smoking is to cause a temporary decrease in placental circulation which may 


lead to some degree of foetal malnutrition’. 
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Retarded Foetal Growth : 

From some recent studies of survival rates and later development of Mais. sm 
babies, it appears that infants who are of low birth-weight and also avem 
below the expected weight for their gestational age are at special risk of perinata 
death or later handicap. . 

At present there are no generally accepted standards for the mean and rius 
of birth-weights at different gestational ages. The first report of the Brit hs 
Perinatal Mortality Survey (Butler and Bonham, 1963), gives binth-iveig js 
distribution in 500 g. weight-groups at two-week gestation interva ls for i 
national sample of all births during one week in 1958, and all still-births RS 
neonatal deaths during three months. It is to be hoped that more precise figures 
giving means, standard deviations and Percentile rankings, by sex for birth- 
weights at different gestational ages will be made available later, thus providing 
standard measurements for the 


use of other workers in this country. 
Equally, there is no general agreement as to what degree of foctal growth 
retardation should be considered pathological. McDonald (1965) uses the de 
‘small for dates’ to describe babies of low birth-weight who are two standarc 
deviations or more below the mean weight for gestational age. This author con- 
Structed mean weights from observations made on all live and stillbirths in 
Birmingham in 1947 (McKeown and Gibson, 1951) "WS 

Warkany, Monroe and Sutherland (1961) suggested that the term "intrauterine 
growth retardation’ Should be applied to infants having a birth-weight 
49 per cent or more below the expected weight for gestational age. Lub- 
chenco (19634) considers that a birth-weight at or below. the roth percentile 
indicates marked growth retardation, whereas Walker (1965) uses the term 
‘poorly grown’ to describe the infant whose weight at birth is below the 25th 
percentile, 

The multiple aetiology associ 
cussed at length by Warkany, 
(1963). Retarded growth may 


ated with intrauterine growth retardation is be 
Monroe and Sutherland (1961), and Groente 
be due to genetic factors; to adverse environmenta’ 
influences jn early foetal life, in which case congenital defects are likely to be 
present in addition to retarded growth; and to late pregnancy complications, 
among which toxaemia appears to be 


, " " š c a 

Gruenwald Teported finding gross or histologic changes in the placentae de 
Substantial number of foetuses born at 36 to 41 weeks’ gestation and hav = 
birth-weights below the mean for gestational age minus two standard deviations. 


reduction in body length; here the malnourishment 
ver days rather than weeks before birth. m 

Conversely, Potter (1961) from her wide experience of foetal and aona 
pathology, has found it impossible to correlate any gross or histological coe se 
in the placenta with any characteristic changes in the infant. She points out tha 
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small and grossly infarcted placentae are not uncommonly associated with normal 
infants of good birth-weight. 

Some cases of gross interpair differences in size and nutritional status at 
birth of monochorionic twins may be due to placental anastomoses through 
which the one twin continuously ‘transfuses’ the other (Benirschke, 1961). 
Placental anastomoses can be demonstrated frequently in monochorionic 
placentae but usually these produce no disturbance, both the twins maintaining 
separate circulations. 


Perinatal Mortality 

Mortality by birth weight. The infant’s chance of being born alive and of 

surviving the neonatal period is closely related to birth-weight, as shown in 

Fig. 11 which was constructed from data for all births in England and Wales in 
[C] Survived 28 days 
Neonatal Deaths 

°, 100-- B EL - 
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Fic. 11. Stillbirths and neonatal death rates in different birth-weight groups, 
based on all births in England and Wales, 1962. 


1962 (Chief Medical Officer of Health, 1963). In the lowest birth-weight group 
(3 1b. 4 0z./1,500 g. or less) 4o per cent of all infants were stillborn and among 
those liveborn only one-third survived for longer than 28 days. However, it is 
in the lowest birth-weight groups that improvements in survival rates are most 
marked. In the period 1951 to 1961 the national survival rate for liveborn infants 
who were between 2,001 and 2,500 g. (44 and 55 Ib.) at birth improved by about 
2 to 3 per cent compared with over twice this figure for infants of 2,000 g. or 
less. Where special intensive care units have been established the improvement 
is much more striking. In one Edinburgh maternity hospital (Drillien, 1958), 
the survival rate of babies of 3 Ib. (1,360 g.) or less at birth improved from 4:5 
to 28:2 per cent over a ten year period compared with an improvement from 
91:6 to 96-3 per cent for those in the birth-weight range 5 to 53 Ib. (2,250 to 
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2,500 g.). Recently, Walker (1965) reported that, in the year following the 
opening of a special care unit in Dundee, the survival rate for liveborn infants 
less than 4 Ib. (1,800 g.) at birth rose to 66 per cent, almost double the rate (35 
per cent) obtaining in the three preceding years. Since the excess of physical 
and mental defect reported by many authors is confined largely to those in the 
lower birth-weight groups, there may well be an increase in the number of 
surviving children with handicaps, as facilities for intensive postnatal care of 
premature infants, at present concentrated in large cities, become more readily 
available. The efficacy of improved techniques in premature baby care must be 
assessed not only on survival rates but also on the physical and mental status of 
surviving infants. 

The later experience of children of very low birth-weight (3 Ib./1,360 g. or 
less) born in Edinburgh between 1948 and 1960 (Drillien, 1964) indicated that a 
high incidence of later handicap in children born in 1953-54 was related to the 
practice of delayed feeding current at that time. There was some evidence that 
delayed feeding improved the chance of survival in this low-weight group during 
those years, since survival rates improved steadily up to 1954 and thereafter 
remained at about the same level. Only in that two-year period were there more 
male survivors than female which Suggests that these feeding practices were 
operative in saving those at greatest risk. 

That there is a wide range in the proportion of low-weight babies showing 
later defect in different areas is illustrated by the study of later development of 
children originally enrolled in the Medical Research Council investigation of 
oxygen therapy and retrolental fibroplasia (McDonald, 1962). The sample 
comprised all infants who weighed not more than 4 Ib. (1,800 g.) at birth admitted 
to one of 19 premature baby units between October 1951 and May 1953. After 
excluding cases of defective vision due to retrolental fibroplasia, which might be 
considered iatrogenic in origin, the proportion of children exhibiting some 
neurological disorder at six to eight years was 18-8 per cent of the total sample, 
with a range from 12 Per cent to over twice that figure. Unfortunately, no data 
Were given for survival rates or differences in postnatal care which might have 
explained the excess of handicapped children in some areas. . 

Mortality by maternal complications. The increased incidence of certain 
complications, Particularly toxaemia and antepartum haemorrhage, in the 
Pregnancies of women having low-weight babies has been discussed above. Both 
the British Perinatal Mortality Survey (Butler and Bonham, 1963) and the 
Edinburgh study of stillbirths and neonatal deaths (Drillien, 19475), found that 
antepartum haemorrhage carried an increased risk to the baby independent of 
the effect of this complication on birth-weight or gestation period. The former 
survey found a similar though less marked adverse effect on the baby of toxaemia 
in the mother, but in the latter study babies premature by weight, born to 
toxaemic mothers, seemed to do rather better than those of like birth-weight 
born to mothers without toxaemia, whereas those mature by birth-weight born 
to toxaemic mothers seemed to do worse than mature infants born after uncom- 
plicated pregnancies. There may be no contradiction in these findings. The 
Edinburgh babies were classified by birth-weight and those in the National Study 
by gestation period. Toxaemia in the mother is known to cause foetal growth 
retardation in some cases, and it would be interesting to know how much, if any, 
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of the excess perinatal mortality in the offspring of toxaemic mothers in the 
National Survey was due to excess wastage in those who were below the expected 
weight for their gestational age. 

Mortality by sex of infant. For all birth-weights and gestation periods, peri- 
natal mortality (stillbirth and neonatal death) is higher for males, with the 
exception of a slight excess of losses in females of 1,001 to 1,500 g. (2:2 to 3:3 Ib.), 
born between 32 and 36 weeks and most probably due to fatal malformations of 
the central nervous system. Apart from this group earlier gestations show the 
greatest preponderance of losses in males (Butler and Bonham, 1963). 

A bigger excess of wastage in males was found in the Edinburgh study of 
hospital-born infants mentioned above (Drillien, 19474) than in the national 
sample. These hospital confinements were restricted in the main to women 
having their first babies, to multiparae with a history of previous complications 
and to emergency admissions. Male infants, particularly if they were of low birth- 
Weight, appeared to be more vulnerable to the extra risk of the first-born and 
less able to withstand the hazards of obstetric complications than female infants 
of like birth-weight. ` 


Morbidity in the Pre-School Period 
An increase in early illness, especially infective illness, is to be expected in 
children who were of low birth-weight since they tend to come from poorer 


homes than maturely born children. This applies more particularly to those 
who were in the birth-weight range 4} to 51 Ib. (2,040 to 2,500 g). 

A prospective study in Edinburgh, of progress through the first five ycars of 
life, of children having different birth-weights (Drillien, 1964) showed that the 
overall incidence of medical illness at all ages was rather higher in low-weight 
babies, but after the age of two years differences in morbidity by birth-weight 
appeared to be due to differing standards of maternal care and not to birth-weight 
per se. 

In the first two years of life there was a marked excess of infective illness in 
those of low birth-weight, both singleton and twin, and in the smallest twins as 
compared with singletons of similar weight. From two to four years there was 
not much difference by birth-weight in frequency of illness of singletons, 
although those twins who were 4} Ib. (2,040 g.) or less at birth continued to 
show a significant excess of illness as compared with singletons of like birth- 
weight. 

In the first two years respiratory infections accounted for more than one-half 
of all medical illnesses necessitating medical attention. À very striking difference 
was found in the frequency and severity of lower respiratory infections by 
maternal care. The adverse effects of poor care were apparent in all birth-weight 
groups but were much more marked in those smallest at birth. The incidence 
of respiratory illness was between 20 and 30 per cent higher in boys of low birth- 
weight than in girls of like weight from similar types of home, but no difference 
was found between maturely born boys and girls. — . 

Children who had been of low birth-weight were twice as likely to be admitted 
to hospital in the first two years as were the mature controls. The excess of 
admissions, particularly in those who were 43 Ib. (2,040 g.) or less at birth, 
was as noticeable when comparing those of different birth-weights receiving 
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satisfactory maternal care as it was when comparing those receiving unsatis- 
factory care. The apparent increased susceptibility to lower respiratory infections 
of prematurely born children was also noticed by Douglas and Mogford 
(1953). 

As would be expected, all types of minor and major congenital defects are 
commonly associated with low birth-weight. In particular, the incidence of visual 
defects, such as persisting squint and myopia, increases steadily as birth-weight 
decreases, 


Physical Growth 


Since growth in childhood is related to economic status of the home, any 
comparisons of physical stature and growth rates in children who were of different 
weight at birth must allow for the Preponderance of fathers in the lower social 
classes in samples of low-weight babies. 

In the Edinburgh prospective study of growth and development of children 
of different birth-weights born 1953-55 and the concurrent study of children of 
very low birth-weight born 1948-60 (Drillien, 1964), rates of growth of singletons 
and twins through the first five years were related not only to birth-weight and 
sex but also to other factors such as heights of parents (considered to be an 
indication of genetic influence) and certain social indices, particularly the 
standard of maternal care. 

Throughout the five-year period weights of singletons were closely related 
to birth-weights with mean weight increments being not much different in all 
birth-weight groups. However, twins of good birth-weight (i.e. over 53 Ib./2,500 
8.) showed an excess weight gain over twins smaller at birth, which increased 
with age. P 

At five years those who had been 54 Ib. (2,500 g.) or less at birth were still 
shorter than the mature controls, but in all groups of male and female singletons 
and twins, height increments in the first two years were related inversely to 
length at birth. This tendency for low-weight babies to catch up to some extent 
in height but not in weight resulted in their being not only of small stature but 
relatively underweight for their height at five years. 

Children who had been between 43 and 54 Ib. (2,040 and 2,500 g.) and born 
after 37 weeks’ gestation showed the smallest gains both in weight and height 
and were both shorter and lighter at four years than children of like birth-weight 
born before 37 completed weeks. Mothers of these small full-term children 
were significantly shorter than mothers of children of like birth-weight but 
premature by gestation time, 

When the standard of maternal care was taken into account more marked 
differences were found by birth-weight as illustrated in Fig. 12, which shows 
mean weights and heights at ages up to five years for those singletons and twins 
whose birth-weights were 42 Ib. (2,040 g.) or less at birth and over 51 Ib. (2,500 
g.), from homes where maternal efficiency was considered very good and those 
where efficiency was only fair or poor. At five years there was a difference of 
about 8 Ib. in weight and about 4 in. in height between mature controls receiving 
the best care and small prematures receiving the worst. In other words, these 
prematures at five years had attained little more than the average three-year 


PREMATURITY AND LOW BIRTH WEIGHT gi 


weight and four-year height of the mature controls. As would be expected what: 
ever the birth-weight, children receiving inadequate care were lighter and p 
et extent, shorter than those from a more favourable environment, but the 
ee at poor environment, particularly as regards weight, was more marked in 

prematurely born. Even when maternal efficiency was considered very good 
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not be attributed in many cases to poor care or inadequate diet. Fig. 13 shows the 
proportion of premature children in three birth-weight groups who, at five years, 
measured less than the levels of the 5th percentiles for the mature controls (these 
being for males 33:5 Ib./15-195 kg. and 40-6 in./103 cm.; for females 32:2 Ib./14:605 
kg. and 400 in./102 cm.). The number of children who were very undersized 
for their age increased with decreasing birth-weight within the group weighing 
5% Ib. (2,500 g.) or less at birth, and was more obvious in twins than in singletons. 

Lubchenco and her colleagues (1963 5) reported on the physical growth at ten 
years of prematurely born children of birth-weight 1,500 g. (3 Ib. 4 0z.) or less. 
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Fic. 13. Proportions of low birth-weight infants (singleton and twin) markedly 
undersized at five years, by weight at birth. 


per cent of the premature sample were at or above 

ected weight for gestational age. The proportion 
l of the 10th percentile increased from 22 per cent 
at birth to 42 Per cent at ten years. Infants who at birth were small for their 
gestational age tended to remain small throughout the pre-pubertal period. 
Marked growth retardation at ten years was commonly found in those suffering 
from mental backwardness or a severe degree of cerebral diplegia, whether or 
not they had shown foetal growth retardation. 
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weighing less than the leve 


PREMATURITY AND LOW BIRTH WEIGHT 93 


A study of 16 twin pairs, who had exhibited quite marked interpair differences 
in birth-weight, provided an opportunity for evaluating the later effects of foetal 
growth on physical stature with the influence on growth of environmental and 
genetic factors reduced to a minimum (Babson et al., 1964). Highly significant 
differences were still apparent between the larger twins and the smaller at ages 
4l to 11 years. Retardation in height of the smaller twins tended to be rather 
greater than retardation in weight. Bigger interpair differences were noted in 
monozygotic twins but in four of the nine monozygotic pairs the twin smaller 
at birth had major congenital anomalies while the co-twin had no defects. 

In experiments using suckling rats (Widdowson and Kennedy, 1962; Widdow- 
son and McCance, 1960) it was demonstrated that the effects of differential food 
intakes during suckling persisted throughout life, those who were small at three 
weeks remained small in spite of unlimited food being available thereafter. 
However, in the human twin sample quoted above, there was little evidence of 
neonatal malnutrition. Rather surprisingly, the smaller twins on average had a 
smaller relative weight loss postnatally than did the larger twins. Discussing 
other animal experiments, McCance (1962) wrote *the failure of a young animal 
lows or litter mates for a long time and indeed its tendency 
behind after a nutritional setback before birth, 
s’. It seems likely that growth retardation 
ation is a further 


to catch up with its fel 
at first to lag further and further 
is a common experience in many specie 
in later childhood of twins who have suffered foetal growth retard 


example of this phenomenon. 


Mental Development and Neurological Status 


Of the many published studies of later development of low birth-weight 
babies, the majority have been concerned, not unnaturally, with intellectual 
ability and the incidence of neurological defects. Wallich and Fruhinsholz (1911) 
reviewed the early literature, and Benton (1940) dealt in some detail with studies 
published between 1910 and 1940 which concentrated on mental development, 
characteristics of prematures, Another useful 


neurological status and personality 
American, British, and 


review by Wiener (1962) summarises the later studies by 
French workers. 

Of the more important investigations reported in recent years, the most 
comprehensive from the viewpoint of sample selection and also notable for its 
successful follow-up over a long period, is the study of low-weight babies born 
during the National Maternity Survey of 1946 (Royal College of Obstetricians 
and Gynaecologists and the Population Investigation Committee, 1948). The 
sample was selected from all live-born infants of birth-weight 54 Ib. (2,500 g.) 
or less born in the first week of March 1946 and has been followed up to fifteen 
years, together with a group of control children matched by various social 
indices, At eight years over 80 per cent and at eleven years 71 per cent of surviv- 
ing National Survey children in Primary Schools completed a series of standard- 
ised tests of intelligence and educational attainment (Douglas, 1956, 1960). 
Children ineducable in normal school were not included; 7 per cent of the total 
remaining in the survey at eleven years were excluded for this reason. Small but 
statistically significant differences were found between the mean test score 
results of prematures and controls at eight years and at eleven years rather 
bigger differences were observed; moreover, at this age only 9:7 per cent of 
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prematures gained entry to Grammar School compared with 22-0 per cent of 
controls. Douglas concluded that, apart from a small, well-defined group who 
were heavily handicapped, other differences between prematures and matched 
controls were explainable on the grounds of environmental disadvantages which 
remained unrecognised until the children reached eleven years. One would not 
expect to find big differences between prematures and controls in Douglas’s 
sample since over one-half were in the birth-weight range 5 to 5} Ib. (2,250 to 
2,500 g.) and only g per cent were 4 Ib. (1,800 g.) or less. Even so, further 
examination of the results of intelligence testing at eleven years reveals that there 
were nearly twice as many above average children in the control group and less 
than one-half the number of retarded children, differences unlikely to be entirely 
explained by the rather minor differences in environment described. 

Prospective studies from Baltimore (Knobloch et al., 1956; Harper, Fischer 
and Rider, 1959); New York (Freedman, 1961, 1962; Heimer, Cutler and 
Freedman, 1964) and Edinburgh (Drillien, 1964) attempted to equalise more 
nearly numbers in different birth-weight groups in the samples selected, allowing 
distinctions to be made between the larger, prematures, many of whom would 
be small babies born at or near term, and the smaller infants who are more 
likely to be premature both by birth-weight and gestation period. 

In the Baltimore study the incidence of mental and neurological defect 
detected at 40 weeks was nearly four times as high in those with a birth-weight 
of 1,500 g. (3:3 Ib.) as in a control group. The differences between small pre- 
matures and matures increased between 40 weeks and re-examination at three 
to five years, though at this later age little difference was found between those 
who had been between 2,001 and 2,500 g. (44 and 5'5 lb.) at birth and the mature 
controls. A similar increase in incidence of neurological defect with decreasing 
birth-weight was found in the group of mainly Negro children studied in New 
York. In addition, a significantly higher incidence of neurological abnormality 
was found among male infants of low birth-weight than among female in this 
study. 

In Edinburgh, groups of hospital born infants of different birth-weights were 
studied from birth to seven years (Drillien, 1964). Scores on developmental 
testing in the pre-school period and on intelligence testing (T.M.L. scale) in 
school fell steadily with decreasing birth-weight, twins showing consistently 
lower scores than singletons of like birth-weight at all ages. Intellectual ability 
was related to socio-economic status, but in all social groupings those who had 
been 41 Ib. (2,040 g.) or less at birth were at a disadvantage compared with 
mature controls from similar homes, There was little difference in mental ability 
between those who were over 4% Ib. at birth and the controls (Fig. 14). The 
incidence of mental retardation and/or neurological abnormality of sufficient 
Severity to necessitate special education increased from 2 per cent of those over 
5 lb. (2,500 g.) at birth to 49 per cent of those who were 31 Ib. (1,590 g.) or less. 

Defects of sight and hearing, epilepsy and cerebral diplegia were commonly 
associated with birth-weights of 4! Ib, (2,040 g.) or less. 

A number of studies have concentrated on the later development of babies of 
very low birth-weight, who appear to be at the greatest risk of subsequent 
handicap. McDonald (1962) traced after an interval of six to eight years all but 
3 per cent of surviving children who had been enrolled originally in the Medical 
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Research Council investigation of oxygen therapy and retrolental fibroplasia, 
between 1951 and 1953. Some neurological or ophthalmological disorder was 
found in nearly one-quarter. In addition, one-half of the survey children who 
had died were known to have had a neurological disorder. 

A study of prematurely born children with birth-weights of 1,500 g. (3:3 1b.) 
or less from Denver, Colorado (Lubchenco et al., 19635) showed that at ten 
years two-thirds of the total exhibited some visual or central nervous system 
defect, although one-half of the defects reported were not seriously crippling. 
Educational difficulties were reported for one-third of those children who were 
of normal intelligence. The incidence and severity of handicap was again 


inversely related to birth-weight. 
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Fic. 14. Effect of birth-weight and environment on intellectual ability at age 
five to seven years. (Socia Grade I—middle class; Grade II—superior 


working class; Grade I1I—average; Grade IV—poor). 


A similar high incidence of later handicap exhibited by infants of very low 
birth-weight (1,250 g./2°75 lb. or less) was reported from Warsaw (Janus- 
Kukulska and Lis, 1966). At three to twelve years 32 of a group of 65 children 
were considered to be mentally retarded. Eye defects were found in one-third 
and other neurological abnormalities in one-quarter. 

A much lower incidence of later handicap was reported for a sample of 
children with birth-weights or minimum postnatal weights of 1,000 g. (2:2 1b.) 
or less (Dann, Levine and New, 1958, 1964). However, since the incidence of 
mental retardation was known to be much higher in those children not returning 
for re-examination (45 per cent of the total), this more optimistic report about 
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later development of very small premature infants must be treated with some 
reserve. 

In the study of 16 pairs of twins of dissimilar size at birth (Babson et al., 1964), 
significant differences were found (favouring the larger twin) in intelligence and 
in the judged level of language comprehension and expression in both mono- 
zygotic and dyzygotic pairs. 

In Edinburgh, 72 of a total of 110 children of birth-weight 3 Ib. (1,360 g.) or 
less have passed the age of five years (Drillien, 1964). Over one-third of the 
school age children are ineducable in normal school for reason of physical or 
mental handicap or both; over one-third are in normal school but are education- 
ally retarded; and less than one-third are doing class work appropriate to their 
age. Some congenital defect and/or mental retardation was found in three- 
quarters. Of sr children with siblings for comparison, 76 per cent were con- 
sidered to be of poorer ability than any of their larger born siblings. 

From the studies quoted above, there appears to be general agreement that 

children with birth-weights above 2,000 g. (4*4 Ib.) do not show any marked 
impairment in mental ability compared, with maturely born children from 
similar homes. Below this weight there appears to be a steady increase in incidence 
of mental retardation and neurological defect as birth-weight decreases and this 
cannot be accounted for solely by impoverished environment. Although the 
reported incidence of serious handicap in babies of very low birth-weight 
varies in different centres, there seems little doubt that a substantial proportion 
of these infants exhibit a variety of physical and mental handicaps. 
. The demonstration of an increased incidence of mental and neurological defect 
in children of low birth-weight raises the question as to what is the primary 
cause of such defect, If the premature birth itself is the cause, either because the 
infant is deprived of a period of intrauterine environment essential to final 
maturation of the nervous system (as suggested by Polani, 1959), or because of 
hypoxic birth injury from complications associated with the premature delivery, 
Improvements in antenatal and obstetric care and in the techniques of premature 
baby care might be expected to improve the chance of later normality. On the 
other hand, if the baby is born prematurely because of developmental defect 
already present such improved techniques might lead to the survival of an 
increasing number of defective children. 

McDonald (19644) observed that cyanotic attacks were closely associated with 
cerebral diplegia in small premature infants and also that the prevalence of 
diplegia appeared to be uninfluenced by abnormalities of pregnancy and delivery 
and was similar whether the Premature birth had occurred spontaneously or had 
been induced on account of severe complications. She concluded that cerebral 
diplegia in these infants was likely to be postnatal in origin and due to oxygen 
deprivation in the early neonatal period. An equally feasible explanation would 
be that more than one causative factor was operating in the group of small 
prematures who later exhibited the clinical picture of diplegia. Spontaneous 
premature birth and subsequent cyanotic attacks could both be due to under- 
lying developmental abnormality. In other cases where premature birth was due 
to surgical interference on account of pregnancy complications, the same clinical 
picture could have been caused by intrauterine hypoxia. It would have been 
illuminating to have been told if there was any difference in the incidence of 
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associated developmental anomalies between the spontaneous and induced 
premature diplegics. 

In the Edinburgh series of very low birth-weight babies the number of 
associated anomalies, which must have arisen at an early stage of foetal develop- 
ment, would support the hypothesis that in many cases both premature delivery 
and subsequent defect were due either to an underlying developmental abnor- 
mality in the foetus or to another factor producing both prematurity and defect. 
In the larger series of Edinburgh children of all birth-weights followed up to 
seven years, there was a much higher incidence of complications during preg- 
hose of low birth-weight than for the mature 
ifference in the incidence of complications in 
th mental or neurological handicap 


nancy or at birth reported for t 
controls, but there was not much d 
the perinatal histories of low-weight babies wi 
and those of like birth-weight without handicap. Similarly, in the New York 
Study (Cutler et al., 1965) no clear relationship was apparent between prenatal 
complications and neurological abnormalities, apart from the effect of complica- 
tions on birth-weight and gestation period. 

It may be that some foetuses are more vulnerable than others to perinatal 
hypoxia or that complications before, during or after birth may constitute an 


added insult to an already damaged central nervous system. Certainly, there 
would appear to be other aetiological factors involved which determine the 
he lowest weight-groups 


outcome in babies of low birth-weight, since, even in tl 
whether or not premature delivery had been associated with severe obstetric 
complications, some children show no evidence of any defect at later ages and 
are no different from their siblings in mental ability, whilst others exhibit a 
wide variety of physical, neurological, and mental handicaps. 


Behaviour Disturbances 

Many of the studies mentioned in the previous section report an excess of 
behaviour problems and personality aberrations of many different types in those 
of low birth-weight (e.g. Douglas, 1960; Knobloch and Pasamanick, 1962; 
Lubchenco et al., 19635; Wortis et al., 1964; Janus-Kukulska and Lis, 1966). 
The varieties of behaviour disturbance described by different authors cover a 
wide range from nail-biting, nightmares and masturbation to nervousness, 
overdependence and temper tantrums. No typical pattern of disturbed behaviour 
emerges from a study of the literature except that most observers make mention 
of hyperactive, restless behaviour, particularly in those of very low birth-weight. 
Over one-half of the children studied in Warsaw exhibited this type of behaviour. 
A number of possible explanations come to mind to account for behaviour 
disturbance in those who were of low birth-weight. It could be that the reported 
€xcess is more apparent than real, since few investigators have compared children 
of different birth-weights but similar upbringing and early life experiences. 
Since low-weight babies are more likely to come under regular supervision and 
observation, reports of behaviour aberrations are more likely to be made about 
them than about those who have no particular reason for being observed. 
However, assuming that the reported excess of behaviour disturbance is a true 
Phenomenon, the following are possible expl 
(1) Since low birth-weight is associated with 
these children are more likely to be subjected 

4 


anations: 
poor socio-economic background, 


to stressful family situations. 
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However, it is in the smallest prematures that the most marked excess of. dis- 
turbed behaviour is found and, here, the association of low birth-weight with 
poor social class is not as marked as it is for those of birth-weight 41 to 54 lb. 
(2,040 to 2,500 g.). 

(2) Particularly in the first few months of life, experiences of the small 
prematurely-born infant will differ from those of the normal full-term baby. It 
is unlikely that he will be breast fed. He may suffer total separation from the 
mother by being nursed in an incubator, He will be kept in the hospital nursery 
for an extended period after his mother has returned home. After his discharge 
from maternity hospital he is more likely to require later hospitalisation and 
suffer from further separations, particularly as a result of his increased suscep- 
tibility to lower respiratory infections. 

(3) The mother’s responses to the baby and her handlin 
home may be different from those of a mother whose baby has caused no anxiety 
postnatally. The mother of a small baby may be tense and anxious and have 
feelings of inadequacy, possibly exacerbated by what she has seen of the para- 
phernalia accompanying current techniques of premature baby care, Feeding 


and other difficulties of management may result in her obtaining little pleasure 
from her baby in the early months, 


g when she gets him 


aviour disturbances may have 
an organic basis and i in damage resulting either from 
iated perinatal complications. 
of assessing the effect on later 
ications, maternal handling and early 
€ to follow a group of children from birth onwards. This 
Edinburgh longitudinal study of children of all birth- 
$ i observed in the homes during the pre-school 
period and in school by class teachers, using a standard assessment of behaviour 
(The Bristol Social Adjustment Guide: Stott and Sykes, 1956) at the age of 
seven years, 


ndling or environmental disadvantages. No independ- 


to feeding difficulties or short periods of separation 
due to hospitalisation. 


The association o 
obvious at early school a; 
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increasing with the severity of obstetric complications. Severe obstetric compli- 
cations appeared to lower the resistance level to early familial stress, particularly 
in males, twins and those who were 4} Ib. (2,040 g.) or less at birth. 

A study of 73 twin pairs included in the sample provided further evidence 
of the effect of sex, birth-weight and the birth process on later behaviour. The 
smallest members of like sex twin pairs showed more disturbed behaviour, 
particularly if they were second-born. In twins of unlike sex the male members 
showed more adverse behaviour but only significantly when they were also 
second-born. In 21 of the twin pairs there was a marked difference in behaviour 
of the two twins in school. In all but three instances the more disturbed twin 
had been second-born and/or subjected to a more traumatic delivery. 

_ Prechtl (1960) reported finding an excess of behaviour problems at two to 
four years in maturely born children following obstetric complications, par- 
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Fic. 15. Behavioural assessments by birth-weight and social grade. 


neurological abnormalities in the 
bloch and Pasamanick (1962) have 
duced initially by early difficulties 


ticularly in those who had exhibited minor 
Neonatal period. Both Prechtl (1961) and Kno 
Suggested that tension in the mother may be pro! 
in the infant rather than vice versa. 

Among Edinburgh children of birth-weight 3 Ib. (1,360 g.) or less, 7o per 
Cent were said to show behaviour disturbance in school; nearly one-half showed 
marked restlessness and over-activity. This type of behaviour occurred at all 
intelligence levels and was thought to account for the slow educational progress 


of some children of average ability. 


In the field of behaviour as in his health history, physical growth and mental 


development, the baby with a birth-weight of less than 44 Ib. is likely to suffer 
from multiple disadvantages. Compared with the maturely born child he is more 
ikely to have experienced perinatal complications, to receive inadequate physical 
Care, to be subjected to adverse maternal handling and to be brought up in an 
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unstable environment. In addition, in all areas of physical, mental and emotional 
development, low birth-weight appears to be significantly associated with a 
lowered resistance to the effects of these adverse peri- and postnatal experiences. 


C. M. DRILLIEN 
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Chapter 5 
NUTRITION AND FEEDING 


ALTHOUGH in most Western countries digestive and nutritional disorders are now 
much less important causes of death in infancy and ill-health in childhood than 
during the earlier part of the century, the proper feeding of infants and children 
remains one of the major concerns of those responsible for child health. The 
reduction of these disorders has been due, on the one hand, to improved economic 
conditions and hygiene, the provision of clean milk, raised standards of domestic 
cleanliness and mothercraft, and on the other hand to a more realistic considera- 
tion of the needs of the individual child as opposed to rule-of-thumb methods of 
feeding. The aims of successful feeding may be summarised as follows. The infant 
should be encouraged to establish a feeding régime which will satisfy his hunger 
and avoid frustration, and this in turn should lead to healthy appetite throughout 
childhood. The diet should be adequate in total calories, fluid content, and bulk, 
and should cover the nutritional requirements in essential constituents, But when 
these requirements are covered, the child should be allowed a wide measure of 
choice. The diet should be palatable and Properly cooked. Digestion should be 
allowed to take Place with a minimum of disturbance. Regular bowel action should 
be established and Maintained without the use of laxatives as the stools become 
formed. 
Improved nutrition has certainly been one, if not the sole, factor responsible 
for the acceleration of growth and maturation of children which has occurred in 
Countries with a high standard of living during the present century (Wolff, 1955). 
ndulum has swung too far in the direction of 
€ most privileged populations at a time when mal- 
à major problem for nearly half the world. 'T'he very early intro- 
i ’s diet and the high pressure advertising 
etary foods, drinks, ice-cream, vitamin preparations, etc. through 
ia, require much more critical evaluation in terms of child 
adult life than they commonly receive (Forbes, 1957). Thus 
ed fortification of infant foods with vitamin D was found at 
produced the situation in which a toddler might well be getting 
ten times the minimum requirement) and in cross-sectional 


y a nutritional hazard, but is also an important factor in 
Producing dental caries, Whilst the elimination of disease due to nutritional 
deficiency from infant and childhood co 
reasonably be assumed that there is an opti 
advantageous to exceed. 
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Appetite 


It has been shown experimentally (Brobeck, 1957) that appetite is under the 
control of twin centres laterally placed in the hypothalamus, and satiety, or in- 
hibition of appetite, by similar centres situated medially. The appetite centres are 
activated by a variety of stimuli, e.g. hunger contractions of the stomach (see 
below), hypoglycaemia, and possibly cold. When food is taken, the satiety centres 
are stimulated and appetite is inhibited, 7.e. a sensation of repletion is experienced, 
This alternating mechanism is commonly well adjusted to the requirement of 
growth and activity, though it may become disturbed by psychological upsets, 
physical disease, or inability to satisfy the appetite. Thus unrelieved hunger or 
malnutrition will tend to inhibit appetite rather than increase it. It is probable 
also that consistent neglect of the sensation of repletion will raise the threshold 
at which this is experienced and produce a vicious cycle of over-eating, increased 
appetite, and over-cating. Since the young infant is almost wholly dependent on 
the food offered, natural appetite can be disturbed by either under-feeding or 
compulsive feeding, or by lack of opportunity for selection. 


Mechanical Factors in Digestion 

The digestive tract of the infant differs in several respects from that of the 
older child, and its capacity is correspondingly limited. The absence of teeth 
excludes the chewing of solid food, and although saliva is excreted at birth, 
Salivary digestion in early infancy is negligible. Liquid food in the form of milk 
is normally obtained by sucking, a reflex act at first consisting of regular and co- 
ordinated movement of the jaws (later associated with inspiration), and controlled 
by a centre in the medulla. This reflex begins to disappear in the latter part of 
the first year. Swallowing also occurs as a reflex act, and is stimulated when 
sufficient milk has been ingested to flood the floor of the mouth and reach the 
uvula, It is known that in later life the act of swallowing causes a reflex inhibition 
of respiration, and whilst the same is probably true in the infant, the regularity 
of the swallowing during feeding causes less obvious disturbance of respiratory 
rhythm, Swallowing usually bears a 1:1 oF 2:1 ratio to the respiratory cycle, 
being followed regularly either by inspiration or expiration, or alternatively by 
first one and then the other (Wolman, 1944). 

The stomach at birth and during early infancy lies with its long axis placed 
transversely, and only gradually reaches the adult form and position at the age of 
about eleven years. Its capacity and shape are extremely variable, depending not 
only on food-intake but also on air-swallowing. 

When the stomach is filled, there is tonic contraction of the fundus around the 
food. Waves of contraction are rapidly stimulated. These first originate near the 
Pylorus and subsequently at the cardiac end of the stomach, passing towards the 
pylorus. The findings in the newborn, however, are not consistent and Smith 
(1959) considers that there is unpredictable relaxation of the pylorus and ‘massive, 
gentle, non-peristaltic movement’ associated with emptying of the stomach, 
When the food is entirely fluid in early infancy, the stomach begins to empty 
More rapidly than in the adult; radiological studies have shown that the meal may 
begin to pass the pylorus within five minutes, but again in the newborn complete 
emptying may be delayed for more than cight hours. 

4 


* 
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It should be emphasised that the rate of emptying of the stomach varies con- 
siderably in different infants, and that hunger will occur sooner after a feed in one 
than in another. The emptying time is also found to vary with position (being 
longest when the infant is lying on his back), and with the composition of the feed, 
breast-milk usually being evacuated more rapidly than an artificial feed, Emotional 
factors and parenteral disease may also profoundly modify gastric motility; 
these will usually tend to reduce motility, delay the emptying time, and so dim- 
inish appetite, whilst if the disturbance is severe, vomiting may be initiated. 

"Hunger contractions and increased tonus of the stomach occur when the 
stomach is empty. They are more frequent and intense, and occur sooner in the 
infant than in the adult, appearing at intervals of ten to fifteen minutes (Carlson 
and Ginsburg, 1951), or even at intervals of less than five minutes in the new- 
born (Taylor, 1917). "Taylor gave the average interval between feeding and the 
next hunger period in the newborn full-term infant as two hours fifty minutes, 
with a maximum of four hours and a minimum of two hours, as compared with 
an average of three hours fifty minutes in infants aged two weeks to four months. 
The recognition of the physiological basis, variability, and intensity of hunger 
in the infant is essential for rational infant feeding. 


In older children, the interval between taking food and the appearance of 


he influence of psychological factors on appetite 
remembered from the physiological aspect that 
, the stomach must be given a reasonable time to 


. f fat in the diet will also tend to delay gastric 
emptying, and so reduce appetite. 


Air-swallowing is a normal procedure in the infant, and Bouslog et al. (1935) 
showed radiologically that air might enter the stomach with the first inspiration. 
Some degree of air-swallowing always occurs during feeding, and if not excessive, 
the gas-bubble rises to the fundus of the stomach and is eructated by the infant 
during or after the feed. This is facilitated by holding the baby erect after the 


feed until eructation has occurred. If the infant is placed on its left side im- 
mediately after feeding, the air 


300 to 350 cm. in length at birth (Scammon, 1923), 
450 cm. at one year, and 600 to 700 cm. at puberty. In the infant, 
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The large intestine is relatively more capacious in the infant than in the adult, 
and owing to the more liquid character of the food, probably plays a more im- 
portant role in the absorption of fluid. Apart from this, digestion is completed by 
the time the intestinal contents pass the ileo-colic sphincter. i 
, Defaecation. This is a reflex act which is not under voluntary control in early 
infancy, when it commonly occurs three or more times a day, or even after each 
feed. Sphincter control is not acquired until the stools are becoming formed, and 
since voluntary control is necessarily established gradually, it is understandable 
that it is less perfect, and less well able to withstand every sea of troubles, in 
young children than in adult life. 

When control is firmly established, most children adopt a defaecatory rhythm 
of one bowel action a day at approximately the same hour, but either a more or a 
less frequent rhythm is quite consistent with perfect health. ‘Constipation’ and 
‘diarrhoea’ should be judged not by the frequency of bowel actions (unless there 
is a sudden interference with the child's normal rhythm) so much as by the 
consistency of the stools. 

Stools. At birth the gut contains meconium, which is semi-fluid, viscid, and 
dark green in colour. There is wide variation in viscosity, water-content, nitrogen 
and tryptic activity (Emery, 1954). The colour is due to the presence of bile pig- 
ments (the meconium being clay-coloured ininfants born with congenital oblitera- 
tion of the bile-ducts). The material consists of swallowed amniotic fluid, de- 
Squamated cells, and the digestive secretions; in the absence of trypsin (in 
fibrocystic disease of the pancreas) the meconium may have the consistency of 
putty and cause ileus. Meconium is practically odourless and whilst it may be 
Sterile at birth, organisms rapidly appear during the first twenty-four hours. 

After the fourth day of life, the stools gradually change to the consistency and 
intain for the first four or five months. 


yellowish colour of custard, which they mai 
l'hey are slightly greasy, owing to the relatively high fat content (approximately 


35 to 40 per cent of the dried stool), and have a sour smell; they lack the faecal 
odour of the stools in later life, which is due to the presence of indol and skatol 


and to the action of putrefactive bacteria in the large gut. The infant's stool 
very small amounts of protein, and no 


normally contains 85 per cent water, only d R 
Sugar. Approximately 10 per cent of the dried stool consists of mineral matter. 
The presence of undigested curds is an indication that the food is passing too 
rapidly, or that the cow's milk curd is proving too tough for the digestive enzymes. 

fed babies is acid, but in arti- 


The reaction of the stool in the case of breast-fed 
ficially fed infants it is usually neutral or faintly alkaline, though the exact com- 


Position of the feed may result in some variation in reaction, e.g. the addition of 
lactose tending to produce an acid stool. This difference in reaction 1s thought to 
be at least partly responsible for the difference in flora of the breast-fed and 


artificially fed infant’s stool. 

The stools become darker in col 
after eight months may be becoming 
however, the stools are not formed unti 
colour and odour of the adult stool. l , 

Intestinal flora. The rapid appearance of organisms 1n the meconium after 
birth is partly due to invasion from below, but principally to organisms being 
ingested by mouth before food is taken. The upper part of the small intestine 


our during the second six months of life, and 
formed; in the case of many normal infants, 
1 the second year. They then assume the 
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remains relatively free from organisms for a longer time in the breast-fed than in 
the artificially fed infant, possibly due to the higher gastric acidity in the former. 
There is also a striking difference between the character of the faccal flora of the 
breast-fed and that of the artificially fed infant, and it has been suggested that 
this may have a bearing on the relative freedom from gastro-intestinal upsets 
observed in breast-fed babies. Tissier (1900) showed that during the period of 
breast-feeding, the infant’s stools are characterised by an almost pure growth of 
B. bifidus, but that this organism tends to disappear with the change to a mixed 
diet. Artificially fed infants, however, show a mixed faecal flora throughout, in- 
cluding B. acidophilus, an organism similar to, but not identical with, B. bifidus. 
During later infancy, the flora gradually changes to the mixed adult type. The 
presence of strains of atypical Æ. coli and their relationship to infantile gastro- 
enteritis have recently received much attention; these cannot be regarded as part 
of the normal flora, 


Nutritional Requirements 


Calories.* When it is considered that the infant may double, or more than 
double, his birth-weight in the first five months of life, it will be realised that his 
caloric requirements will be relatively much higher than those of an adult, They 
are normally supplied by approximately zo cals, per Ib. (110 per kg.) body-weight 
per day during the first six months and by 45 per Ib. (100 per kg.) during the 
Second, as compared with the needs of a man weighing 154 lb. (7o kg.) on 
moderately active work who requires 3,000 cals., ze. approximately 20 cals. per 
Ib. (43 per kg.). "Throughout childhood the caloric requirements remain high, 
in order to supply the calls of both growth and energy. 

Individual variations, however, are so wide, particularly at the approach of 
puberty, that the following recommended allowances (B.M.A., 1950) can only 
be taken as an approximate guide in planning the feeding of large numbers: at 
one year 1,150 cals.; at four years, 1,400 cals.; six to eight years, 1,700 to 1,900 
cals.; at ten years, 2,250 cals. and at twelve years, 2,650 cals. At fifteen years, the 
requirements have been estimated as 2,600 cals, for girls and 3,400 cals. for boys, 
but in the early teens the individual requirements will be conditioned very 
largely by the age of occurrence o 

Fluid, The infant requires approximately 2} fl. oz. per Ib. body-weight per 
day (156 ml, per kg.), though in the newborn period the requirements are slightly 
ess. In older infants and children, temperature and activity will cause great 
is usually a reliable guide, it is sometimes found that a 
25 M y hard stools, is suffering from excessive fluid 
absorption in the large bowel and that the conditions can be relieved by a higher 
fluid intake, It has been estimated (Blackfan et al., 1933) that average fluid require- 
ments are 120 to 125 ml. per kg. per day at one year, 100 to 110 ml. at four years, 
and so to 60 ml. at fourteen years. ` i 

Protein, fat and carbohydrate. Whilst fat 


Sources of energy, and are to some ex 


Is essential for growth and the re 


and carbohydrate are the main 
tent interchangeable in metabolism, protein 
Placement of protein breakdown which is 


The large Calorie used in dietetics to express e 


required to raise 1 litre of water from I5 to 16 C 
the small calorie used in phy; 


nergy represents the amount of heat 
^ and is a thousand times greater than 
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continually going on in the tissues of the body. Protein cannot be entirely manu- 
factured from fat and carbohydrate, and the food must therefore contain sufficient 
suitable protein to supply the amino-acids essential for growth and maintenance. 

The protein requirements of the infant cannot be accurately assessed in terms 
of total protein, since the biological value of different proteins varies consider- 
ably. Thus the breast-fed baby thrives on only 1-8 to 2-3 g. total protein per kg 
per day (representing less than 10 per cent of total calories), whereas babies 
artificially fed on cow's milk formulae may show deficiency symptoms if the 
total protein falls below 2:6 to 3:5 g. per kg. body-weight per day, representing 
12 per cent of total calories (Blackfan et al., 1933). ! 

In the diets of healthy normal children, it is found that protein usually repre- 
Sents at least 10 per cent of total calories, though this is probably more than 
double the minimum requirements of first-class protein in childhood. The daily 
allowances of protein for children recommended by the B.M.A. Committee 


(1950) are 


2to 6 years . . : 56g 
710 10 years . s n 74 8. 


11 to 14 years 


aily in the diet of children, together with 
normally eaten, will provide an ample 
animal protein is not normally 
rtance that the vegetable 


The inclusion of J to 1 pint of milk d 
the amounts of meat, cheese, eggs, or fish 1 
supply of first-class protein. In countries where 
included in the staple diet, it is of much greater impo 
Protein consumed should be of high biological value. A full discussion of plant 
proteins in child feeding is given by Dean (1953), and it has been shown by 
Widdowson and McCance (1954) that diets in which only 4 per cent of the 
calories were derived from milk and other animal foods, 75 per cent from bread, 
ànd 21 per cent from vegetables, provided under-nourished children aged five 
to fifteen years with all necessary nutrients required for satisfactory growth and 
development over a period of eighteen months. 

Carbohydrate is the main source of glucose; the latter circulates in the blood, 
Providing for energy requirements, and is stored in the liver as glycogen. Owing 
to the rapid metabolism of childhood, the calls for rapidly assimilable carbo- 
hydrate are higher than in the adult, and the craving of children for sweet or 
Starchy foods is physiological within limits, though liable to become excessive if 
Over-indulged. If young children are kept for several hours without carbohydrate 
they may develop symptoms of hypoglycaemia. Cárbohydrate deprivation may 
also be associated with the occurrence of ketosis. Ketone bodies, the intermediary 
Products of breakdown of fat, appear in the blood and urine when the liver is 
unable to cope with excessive demands for fat metabolism such as occur during 
carbohydrate starvation. Ketosis occurs most readily in early life, owing to the 
immaturity of the liver and to the high demands for available glucose which tend 
to cause rapid depletion of liver glycogen. 

A too-exclusively carbohydrate diet, however, tends to produce fat rather than 


Muscular development (see Infant Feeding, and the use of sweetened condensed 


milk), 
k Che minimum carbohydrate 
8. per day for infants and 2:5 to 3 g. in 


requirements have been estimated as 3 g. per 
the case of older children; the normal 
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intake, however, of the healthy child is considerably higher (10 to 14 g. for 
infants and 8 to 10 g. for older children). Although the carbohydrate present in 
milk is lactose, artificially fed infants are able to digest other sugars such as cane 
sugar and dextrimaltose, and the employment of lactose in the artificial feeding 
of infants is not necessary. Lactose has, however, the slight advantage that it is 
less sweet than other sugars, whilst the effect on the stools has already been 
considered. It is possible also that some amount of lactose is necessary in the 
infant’s diet for the synthesis of the galactolipins of the central nervous system. 

Fat is, weight for weight, the most fruitful source of energy, i.e. 9 cals. per g- 
compared with 4 cals. per g. in the case of protein and carbohydrate, and certain 
fats, e.g. fish-liver oils supply the fat-soluble vitamins. Human milk and cow’s 
milk both contain 3-5 to 4 per cent fat (the percentage varying considerably in 
different samples), yielding approximately half of the total calories. Jersey and 
Guernsey milks having a higher fat content should be avoided in the artificial 
feeding of young infants. In general, it is found that a high fat intake is often not 
well tolerated in early childhood, and is liable to result in ketosis and in indiges- 
tion (probably related to the effect of fat in causing gastric and intestinal inertia). 
inorganic elements required in diet are iron and 
haemoglobin and thyroxin respectively); calcium, 
; Phorus, sulphur, and chlorine; and other elements 
nc and manganese (Underwood, 1956) in minute 


, Io mg. as storage in iron in the liver and spleen, the last 
. Failing an adequate iron intake after birth, iron defici- 


from the milk, Premature i 
although the haemoglobin 1 
at birth are similar to that 
be very much less (depending on the birth-weight). The birth supply will be- 
come exhausted early Owing to the rapid postnatal growth of the premature 
infant, the degree of haemolysis occurring after birth, and the immaturity of the 
erythropoietic tissues, 

Calcium is necessary for growth of the skeletal system, and for maintenance of 
the serum calcium at the normal level (9 to 11 mg. per 100 ml.). When there is 
gross deficiency of calcium in the diet, or failure of utilisation due to lack of 
vitamin D, rickets and osteoporosis occur; the serum calcium level is usually 
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maintained by mobilisation of calcium from the bones, but when this mechanism 
breaks down and the serum calcium falls below 6 mg. per cent, tetany develops. 
The daily calcium allowances have been estimated (B.M.A.) as r'o g. up to the 
age of ten years, and 1:3 g. at thirteen to fifteen years. Milk and cheese are rich 
sources of calcium, and if the equivalent of at least one pint (568 ml.) of milk a 
day is included in the diet there is no danger of primary calcium deficiency; 
tinned sardines are also rich in calcium. 

Phosphorus is not only required for skeletal development, occurring in bone as 
inorganic phosphorus, but is also widely distributed in the tissue fluids and 
forms an essential constituent of phospholipids, phosphoproteins, and nucleo- 
proteins. The level of inorganic serum phosphorus shows considerable variation 
with season and age, being highest in infants exposed to sunlight and receiving 
vitamin D, and falling during childhood and adolescence. There is considerable 
difficulty in estimating the optimum daily intake of phosphorus, since its absorp- 
tion will be affected by the other constituents of the diet. Phosphorus deficiency 
will not occur in a mixed diet in which milk is liberally included. 

Iodine requirements in infancy are normally provided by milk, and deficiency 
will only occur in breast-fed infants when the maternal diet is grossly deficient. 
In mountainous districts in which the iodine content of the water supply is 
abnormally low, thyroid enlargement is liable to occur amongst older children 
(see endemic goitre, p. 435. The deficiency of natural idone can be remedied by 
the routine use of iodised table-salt. ‘The estimated daily allowance (B.M.A.) 
from two to fifteen years is 150 4g. 

Trace elements are thought to be concerned with enzyme action, and though 
essential for metabolism are present in animal tissues in very minute quantities. 
With the possible exception of copper (Bush, 1956), deficiencies of these elements 
are not known to occur in human nutrition. 

Fluorine. Although it is doubtful whether 
of human diet, it has been shown conclusively that i 
water supplies containing less than 1 part per million of fluorine have an ab- 
normally high incidence of dental caries. (In areas where the fluorine content of 
water is excessively high, dental fluorosis results in mottling of the enamel of 
the teeth.) The raising of the fluorine content of low-fluorine water supplies to 
1 part per million has been abundantly justified as a harmless public health 
measure which is effective in lowering the incidence of dental caries. The best 
results are likely to be achieved when women have consumed the treated water 
throughout pregnancy, and infants have subsequently been supplied with it be- 
fore the eruption of the first dentition, In spite of the considerable sales resistance 
which attempts to introduce changes in water supply have met with, appropriate 
fluoridation of water is now becoming increasingly accepted as a desirable means 
of combating one of the commonest causes of dental ill-health in childhood 


(Report of U.K. Mission, 1953)- 


Vitamin Requirements 
iterature relating to the vitamins there are still consider- 
e optimum intake during infancy, childhood 
ly allowances should be regarded as liberal 
m requirements, i.e, to prevent vitamin 


fluorine is an essential constituent 
that populations dependent on 


Despite the enormous | 
able gaps in our knowledge as to th 
and pregnancy. Recommended dai 
estimates designed to cover minimu 
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deficiency, plus a safe margin. There is, for instance, little evidence in the case 
of vitamin C as to whether it is desirable to maintain saturation of the blood, 
though for pregnant and lactating women it is assumed that a higher intake is 
necessary to allow for the excretion of the vitamin in the milk. In receiving the 


available evidence, the B.M.A. committee recommended the following daily 
allowances: 


TABLE 6 


Vit. A and 


Age carotene Vit. D Thiamine Niacin Riboflavin Vit. C 
LU Ju. mg. mg. mg. mg. 

o- 1 3,000 (see below) Ou 4 ob 

2- 6 3,000 400 o:6 6 og 15 

7-10 3,000 400 og 8 r2 20 

11-14 3,000 400 ig 11 1:6 3o 


The dosage of vitamin D original 


' recommended during the first year of life 
was 8oo international units, but this is now regarded as being too high except for 
premature infants (see below). A total dosage of 400 i.u. vitamin D from all 
Sources is probably optima] for full-term infants, When milk preparations or 
infant foods have been fortified by the addition of vitamins during manufacture, 
they should bear the vitamin content on the label (Pharmacy and Medicines Act, 
1941), as should preparations classified as foods (Labelling of Food Order, 1944). 

Vitamin A and carotene. Although the major manifestations of vitamin A 
deficiency (xerophthalmia in infants and night-blindness with keratosis in chil- 
dren) are now comparatively seldom seen in Great Britain, their occurrence 
during periods of economic depression (Spence, 1931) is a reminder that pro- 
phylaxis cannot be neglected, In parts of South-cast Asia, infantile xerophthalmia 
's still an important cause of blindness. The recommended allowance of 3,000 
international units of vitamin A and carotene given above is based on a mixed 
diet containing one-third vitamin A and two-thirds carotene, the individual 
allowance being 1,500, Ze, vitamin A or 4,500 i.u. carotene. Since vitamins A and 
D are usually given to infants in a single preparation, dosages of the various pre- 
parations in common use are considered under vitamin D. Prolonged and extreme 
overdosage of vitamin A has been found to produce bone changes and hepato- 
splenomegaly (Josephs, 1944), whilst excess of carotene results in carotenaemia 
and yellow-staining of the tissues, Under normal circumstances, however, there 
is evidently a very wide range of vitamin A intake which will protect against 
deficiency Symptoms and which will not produce signs of overdosage. 


Vitamin B complex. The human requirements of a number of the compon- 
ents of the vitami 


€ acid, biotin, pyridoxin and pantothenic 
known, and even in the case of thiamine (aneurin, 
nd nicotinic acid (niacin) the recommendations are to 
some extent empyrical. Thiamine and riboflavin are widely distributed in 
natural foods, occurring in milk, Meat, fish, eggs, green vegetables and fruits. 
Niacin also occurs in meat and wholemeal bread, but to a lesser extent in milk 


| 
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and vegetables. Niacin deficiency is most likely to occur in populations where the 
staple diet is maize, and is otherwise very restricted. It is usually unnecessary to 
supplement a mixed diet in childhood with vitamin B complex, and thiamine 
deficiency in infants (infantile beri-beri) is only likely to occur in the breast-fed 
infants of mothers whose diet is almost entirely limited to milled rice. Where it 
is thought desirable to supplement the diet in childhood with vitamin B complex, 
this can be done by including marmite or a yeast preparation. 

Vitamin C (ascorbic acid). Unlike the calf, the human infant cannot syn- 
thesise vitamin C, which must be supplied in the diet. Since human milk 
normally contains 4 to 7 mg. per 100 ml., the requirements of the breast-fed 
infant are supplied from this source unless the mother's diet is grossly deficient. 
Artificially fed infants require additional vitamin C in the form of six teaspoon- 
fuls of fresh orange juice, tomato juice, or black currant puree, one to three 
teaspoonfuls of elixir of rose hips (B.P.C.), or ascorbic acid. (See also Welfare 
Foods, Chapter 11.) Since vitamin C is thermolabile and destroyed by alkalis, 
preparations should not be boiled or have alkalis added. The allowance of 10 mg. 
for infants and 15 mg. for children of two to six years is usually exceeded, e.g. 
25 mg. for infants and 50 mg. for older children, there being no risk of over- 
dosage. 

Vitamin D. The synthesis of vit 
action of ultraviolet light provides 
adequate when the infant or child is free t 
inadequate in a temperate or cold climate, particularly during the winter months 
and under urban conditions, where smoke-pall filters off much of the ultraviolet 
radiation from both sun- and sky-shine. Under these conditions the excretion 
of vitamin D in human milk is low, and it has been estimated that breast-fed 
infants are unlikely to receive more than 20 i.u. daily from this source (Kon and 
Mawson, 1950). It is therefore recommended that both breast-fed and artificially 
fed infants in temperature climates should receive a daily supplement of vitamin 
D by mouth, and whilst deficiency symptoms (rickets or osteomalacia) are un- 
likely to occur after the age of two on a liberal mixed diet, it is probably desirable 
for pre-school children to continue the supplement during the winter months. 
There is some evidence that the natural product occurring in fish-liver oils (D2) 
is more effective than the synthetic product, calciferol (D3), and that absorption 
is better when the supplement is given with milk. The recommended daily 
dosage of 400 i.u. for full-term infants should be at least doubled for premature 
infants, the requirements of the latter being not only greater but arising earlier 
in life (before the third month). Whilst these recommendations are often ex- 
ceeded a moderate surplus is unlikely to produce signs 0 
infants if the vitamin intake from all sources is taken into account. 

Natural cod-liver oil contains from 8,000 to 30,000 i.u. vitamin D per 100 g. 
edible portion, and halibut-liver oil 20,000 to 100,000 iu. Care must be taken 
to avoid overdosage if the latter is used in preference to less potent preparations. 
Cod-liver oil compound (British Welfare Foods 1958 Standard), issued through 
infant welfare centres, is a preparation containing 10,000 1.U. vitamin D and 
60,000 i.u. vitamin A per 100 g., the daily requirements being included in one 
teaspoonful (5 ml.). The use of supplementary vitamin preparations, however, 
must be guided by the vitamin intake from other sources, e.g. fortified cow's 


amin D from its precursor in the skin by the 
a natural source which is only likely to be 
ly exposed in a sunny climate. It is often 


f over-dosage in normal 
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milk preparations or fortified margarine, which latter contains 80 to 350 i.u. 
vitamin D per 100 g. 

Vitamin K. Whilst vitamin K is an essential factor in the formation of pro- 
thrombin in the liver, it can be synthesised by the action of bacteria in the gut. 
Haemorrhage due to deficiency is only liable to occur in older subjects in the 
presence of biliary obstruction or malabsorption of fats, including the fat- 
soluble vitamin. In newborn infants, hypoprothrombinaemia may result in 
haemorrhagic disease of the newborn, and when due to vitamin K deficiency can 
be corrected by administration of the vitamin or a water-soluble analogue, e.g. 
Synkavit in a dosage of 1 or at most 2 mg. intramuscularly, Larger doses of 
analogue are liable to cause haemolysis and kernicterus (see Chapter 4). 


Breast Feeding 


This is still the ideal method of infant feeding, notwithstanding the great 
improvements in artificial feeding of the last fifty years. Breast feeding should 
therefore be encouraged unless there is some real contra-indication, The familiar 
arguments in its favour still hold good. Human breast-milk is the food most 
perfectly adapted to the infant's needs; it is pr 
and the risk of contamination is minimal. It 


timal hygienic conditions, The comfort enjoyed 
soft breast instead of a hard bottle, and the con- 


„each direction laterally, and the nipple drawn 
ring the latter months 
retracted nipples. The shields allow the nipple 
re in the base which is applied to the areola, 
Protects the nipple from the pressure of the 
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clothing. When worn under a firm support, the shield serves to press the nipple 
through the opening and gradually to stretch its attachment to the deeper struc- 
tures, It is important that the breasts should be examined well before the end of 
pregnancy, as it is usually impossible to correct retraction if it is attempted 
rapidly after delivery. Rough handling of the breasts, scrubbing the nipples, or 
‘breaking the nipple strings’ either before or after 
le and are liable to lead to the formation of breast 
abscess. Hardening of the nipples with alcohol is likely to produce exactly the 
condition it is intended to prevent, namely cracking, since it results in loss of 
elasticity. Waller (1946), in a well-controlled experiment, obtained excellent 
results by instructing pregnant women in massage of the breasts and expression 
of secretion during the latter months of pregnancy; it was found that the sub- 
sequent free flow of milk was thus more readily established, with a significant 
diminution of breast-engorgement, and that 83 per cent of the instructed mothers 


the deplorable practice of 
delivery are wholly undesirab 


applied over a retracted nipple. 


Fic. 16. Plastic shield 


fants for six months as compared with 42 per cent 
tice of antenatal expression of breast-secretion has 
er of clinics is established as a routine 


successfully breast-fed their in 
of the control group. ‘The practice 
now become widely accepted, and in a numb 


preparation for breast feeding. E 
Technique of feeding. Depending on the condition of the mother, the baby 
should be put to the breast two or three times during the twenty-four hours after 


delivery. He will only obtain small amounts of colostrum durihg this time, but 
the sucking reflex will be initiated and lactation stimulated. Mether and baby 
will have the opportunity of adapting to one another before suckling begins in 
earnest. a. 

In establishing the subsequent régime, it is essential to bear in mind that the 
régime is intended primarily for the benefit of the baby, secondarily for the benefit 
of the mother, and only thirdly and lastly for the convenience of the nurse. 
Amongst primitive peoples, the baby is usually put to the breast when it cries, 
and, since hunger is the strongest emotion in the young infant, an irregular 
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otherwise frequent changes of position will disturb the infant and will make 
nursing unnecessarily tiring. If possible, the mother should rest for a short while 
before each feed. An atmosphere of anxiety and hurry will inevitably react both 
on the infant and the milk supply, whilst any interference or disturbance by 
other people is likely to be resented both by the mother and the baby. 

The infant should be held in the crook of the mother’s elbow, with the head 
and shoulders raised (Fig. 17). It is not uncommon to see both breast- and bottle- 
fed infants placed horizontally, a position making it difficult for the infant to 


Fic. 17. Breast feeding. The infant is held with 
head raised, and the breast is supported by the 
mother's right hand to allow the infant a clear 
air-way. 


swallow and liable to result in regurgitation into the nasopharynx. There must 
be a clear alr-way to allow the į 


there is any nasal obstruction, the no 


» depending on whether they represent the first or last part 
of the feed, and on the time 
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studying samples taken at four-hourly intervals from the same woman, found a 
steep rise in fat content at approximately 10 a.m. which could not be altogether 
accounted for by activity. The mother’s diet, if ill-balanced, and her exposure to 
sunlight, may also affect the composition of the milk, particularly with regard to 
vitamin content. The milk drawn from the breast at the end of the feed has a 
higher fat-content than the *fore-milk'. The testing of individual samples is 
therefore apt to be deceptive unless the breast is completely emptied at the time 
of a feed and a sample taken throughout the twenty-four hours. Average values 
for the percentage composition of human and cow's milk are shown in Table 7. 

The protein consists of lactalbumen and caseinogen, which are present in the 
proportions of 0-75 and o-50 per cent respectively. The fat-content is the most 
variable factor (other than total volume), and the carbohydrate-content the least. 
Human and cow's milk both have a caloric value of approximately 20 calories per 
fl. oz. (or 7o calories per 100 ml.). The infant's fluid and caloric requirements 
will therefore be supplied by 24 fl. oz. per Ib. body weight per day (156 ml. per 
kg.). In practice, it is found that many large active babies take considerably more 
than this amount. 

Except in rare cases of allergy, it is very seldom that the quality of the mother’s 
milk is really unsuitable for her infant, though babies are frequently weaned on 


this supposition. In cases of difficulty, the fault is much more likely to lie in the 
quantity of milk or the technique of feeding. Occasionally it is found that a 
If is secreting milk which has a 


woman who is on a grossly deficient diet herse 
deficient vitamin content; here the remedy lies in the correction of the maternal 
diet. Iron-deficiency anaemia in the mother should also be treated, though 


normally the iron-content of the milk is not increased by increased maternal 
intake. Certain drugs, e.g. bromides, chloroform, belladonna, arsenic, iodides, 
cascara, opium, sulphonamides, salicylates and possibly mercury, when taken by 
the mother may be excreted in the milk in sufficient quantity to affect the infant, 
and the nursing mother is well advised to avoid alcohol except in minimal 
amounts, and smoking. Barbiturates are also excreted (Tyson et al., 1938) and 
in large doses may affect the infant; the evidence with regard to the excretion of 
phenytoin is less conclusive, but it cannot be regarded as without risk (Finch and 
Lorber, 1954). Thiourea is excreted in sufficient concentration to be potentially 
toxic (Chesley, 1944) and mothers on anti-thyroid treatment should not breast- 
feed their infants. New drugs of which the excretion in milk has not been tested 
may represent a potential danger. If these possibilities are kept in mind, and local 
infection of the breast excluded, it can generally be assumed that the quality of 
the breast milk is not the cause of feeding difficulty. 

Lactation is usually established in from three days to a week after parturition, 


Before this time the breasts contain colostrum, a secretion having considerable 
nutritive value and possibly some anti-infective properties also. It is yellow in 
colour, and has a relatively high protein content, containing less fat and carbo- 
hydrate than the later milk. It should be realised that the change from colostrum 


to milk secretion is not a sudden and complete process taking place on a particular 
day; it is often several days, or even three weeks, before lactation is fully estab- 
lished. Nevertheless, women whose lactation is adequate by the tenth day are 
very much more likely to breast-feed successfully for five or six months than those 


whose lactation is inadequate at this time (Miller, 1952). 
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The supply of breast-milk is partly dependent on the demand, and viae 
important stimulus to secretion is a strongly sucking infant who empties aa 
breast at each feed, Stripping of the breast manually or by breast-pump at the 
end of the feeds will often increase the supply when the infant is sucking feebly 
or when additional breast-milk is required for another baby. As long as the 
mother’s health is good, her milk supply is unlikely to be affected much by her 
build, but there is some evidence (Miller, 1952) that the duration of breast 
feeding in women under five feet in height compares unfavourably with that A 
the great majority who are over five feet. The same author also found that elder y 
women (whether primipara or multipara) were less successful in breast feeding 
than younger women of similar parity. 

Although early 
tion (both physical and psychological) for breast feeding, cou 
care devoted to the breasts 
ation during the first two 

attributable to breast-engorgement 
(see below), but in other cases, lactation fails prematurely for no apparent reason. 
Even allowing for the fact that anxiety and resumption of houschold duties will 
cause a temporary reduction in milk-supply When the mother returns home, there 
do appear to be other factors which make breast feeding less universally practic- 
able amongst civilised and predominantly urban communities in temperate 
climates than amongst primitive peoples. The genetic factors involved in human 
lactation have perhaps received less attention than they deserve in view of the 
well-recognised importance of breeding on milk-yield in farm animals. In primi- 
tive communities where successful breast feeding is essential for the survival of 
the infant, it is understandable that, by natural selection, profuse lactation be- 
comes virtually a racial characteristic, (This is illustrated by extreme examples 
where lactation occurs independently of pregnancy from the stimulus of a suck- 
ing infant. In one such case, Personally observed, a Nigerian woman in her late 
fifties, whose last pregnancy occurred seventeen years earlier and who was four 
years past the menopause, had put her grandchild to the breast when the mother 
had died, When seen some weeks later, she was lactating freely and milk which 
appeared normal on naked-eye examination was readily expressed from both 
breasts.) In communities in which the majority of artificially fed infants will 
Survive, on the other hand, there is not nearly the same likelihood of poor- 
ing strains dying out, and in Great Britain and North America they may 
ortion of the population, 
d be liberal and well balanced, containing fresh 
» €885, and the equivalent of one and a half pints of milk per 
dairy produce, The fluid intake should be higher than normal. 
Fresh air and a reasonable amount of exercise are most desirable, whilst worry 
and fatigue are likely to affect the milk supply adversely, 


Breasts and nipples. The size of the breast is apt to be deceptive, a small firm 
breast often givi 


should be kept 
after each feed 
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harder than normal on palpation. Manual expression of milk and support of 
the breast will usually relieve the engorgement until the infant is able to empty 
the breast effectively. In more severe degrees, the breast becomes oedematous 
and the flow of milk obstructed. Here the breast must be rested, and the engorge- 
ment should be relieved by the administration of stilboestrol for two or three 
days. The infant should only be be returned to the breast when oedema has 
subsided and free milk-flow has returned. (Antenatal prophylaxis of engorgement 
has been considered above.) If there is any evidence of mastitis, with flushing of 
the breast, pain and temperature, penicillin should be given promptly. 

Sore or cracked nipples cause great discomfort, and may be due to the infant’s 
continued sucking on an oedematous breast where milk-flow is obstructed. In 
some women, however, the skin appears to be exceptionally fragile. The infant 
should not be allowed to suck directly on a sore nipple. It may be possible to 
continue nursing by the use of a metal or plastic nipple-shield, but often the 
infant will have to be taken off the breast, and fed on expressed breast milk, until 
the lesion has healed. Sore nipples should be treated with Friar’s balsam and 
cracks or fissures with penicillin cream, since they are like to be infected. (The 
remarkable infrequency of sore or cracked nipples amongst primitive peoples is 
probably due partly to unobstructed lactation and also to the free exposure of 
the breast to the sun.) Breast-abscess is liable to arise from neglected mastitis or 
cracked nipples. The infant must be taken off the affected breast completely until 
the abscess has been treated and healed, though it may be possible to continue 
breast feeding subsequently. 

Nipples that are too large or too sma 


Il for the infant to suck comfortably will 
s make breast feeding impossible, though in other cases perseverence 
l expression of milk may result in the infant becoming able 
Sucking on any part of the breast other than the 


in some c 
and temporary manua 
to cope with the difficulty. 
nipple is liable to cause a painful haematoma. 

Test-weighing. When there is doubt as to whether the breast-milk supply is 
adequate, a series of test feeds can be carried out. The procedure is not recom- 
first week when a baby is doing well on the breast and no 
troubles are being encountered, except possibly to illustrate to an intelligent 
mother the normal differences in milk intake at different feeds, and the short 
greater part of the feed is obtained, The infant is weighed before 
and after feeding, the difference in weight representing the weight of the milk 
consumed; it is not necessary to undress the baby, as it is only the difference in 
weights that is significant, and a napkin wetted during the feed should not be 
changed until the baby has been re-weighed. Since the amount of breast-milk 
varies considerably at different times of day, usually being highest in the early 
west at the mid-day and afternoon feeds, it is advisable to 
aken during at least three feeds in order to obtain an indica- 
tion of the daily intake. By this means it is possible to estimate the amount of 
complementary feeding required when the breast-milk is inadequate. 

Difficulties in breast feeding. Apart from air-swallowing and abnormalities 
which have already been referred to, the principal difficulties that 
arise in breast feeding are (1) under-feeding, (2) inability of the infant to suck, 
(3) unwillingness of the infant to suck (‘breast-shyness’), (4) disinclination or 
fear on the part of the mother, and (5) interference on the part of relations. 


mended after the 


time in which the 


morning, and lo 
average the amount t 


of the nipple, 
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(1) Underfeeding is usually due to an inadequate supply of breast-milk, which 
can be demonstrated by test-feeding. The infant fails to gain weight, and at first 


It is unfortunately too often the case that breast feeding is never attempted or 
is abandoned completely within the first month owing to failure of lactation. 
Even in the days when over 80 per cent of babies were 
they left hospital or when the midwife ceased to attend a 
percentage was found to drop to 50 by the end of three m 
in an analysis of 1,100 cases of premature weaning, 


bout the tenth day, the 
onths. Robinson (1943), 
found that 50 per cent occurred 


ese early failures there appeared 
to be no adequate cause. Waller (1946) regarded defective functional capacity 


of the breast as the major cause of premature weaning, and as already indicated 

al expression of fluid and colostrum 
regnancy, with the purpose of 
ation is established, and avoid- 


ance of engorgement of the breast and subsequent 'drying-up' of the milk 


supply. 
It is undoubtedly true that mothers w 


nipple as the breasts become filled very seldo; 
breast feeding their in 
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amusements. Such cases will sometimes respond to discussion and advice, 
particularly during pregnancy, but it must be admitted that an increasing number 
of young mothers are unwilling to breast-feed under any circumstances. Far- 
quhar ef al. (1965) found that the proportion of infants wholly or partially bottle- 
fed on discharge from a maternity hospital had risen from 28 to 43 per cent in 
the past five years. The mother who is determined not to be too closely tied to 
the baby throughout the whole day may agree to continuing two or more breast 
feeds if artificial feeds are substituted during the times she is most anxious to 
be free, but unfortunately few mothers persist with the double régime for very 


and over-anxiety about breast feeding can be relieved by tactful 
hat the mother should gain confidence in 


long. Fear 
supervision, and it is most important t 
handling and feeding her baby during the lying-in period. 

(5) Interference by relatives, who are often well-meaning but misguided, is a 
frequent cause of failure of breast feeding. Some grandmothers are actively 
jealous of their daughter’s breast feeding and so possessing the baby, and though 
the motivation may not come into consciousness they are only too eager to get 
the baby off the breast and take over the management of the bottle feeding. It is 
also sometimes found that the father dislikes the intimacy of the mother-child 
breast-feeding relationship and is glad to see it broken. 

Constipation and diarrhoea. In view of the normal variation in the number 
of stools that different infants pass each day, the stools should be examined before 
a diagnosis of either constipation or diarrhoea is accepted. If the stool is of nor- 
mal consistency for age and is passed without difficulty, the fact that stools are 
infrequent is no indication for medication, Similarly, stools may be small and 
frequent, but if not abnormally fluid or discoloured there is no cause for alarm. 
The passage of small ‘hunger-stools’ which are dark in colour is an indication 
of underfeeding rather than diarrhoea. 

When the stool is harder than normal 


shows streaks of blood on the outside, the 
the presence of a local lesion, and if necessary a rectal examination performed. 


Simple constipation can usually be overcome by increasing the fluid intake or 
adding orange juice to the diet; a simple natural laxative is one to two teaspoon- 
fuls of stewed prune-juice. In more obstinate cases, milk of magnesia or senna 
is usually effective; stronger laxatives are inadvisable if they can be avoided. 
"The aim in both infants and older children is to establish a natural and regular 
bowel action, and not to rely on purgatives. Parents are apt to forget that voluntary 
control of defaecation should be vested in the child and not in the medicine 
cupboard. 

Diarrhoea in the breast-fed infant is usually due to parenteral infection or 
chilling, or occasionally to over-feeding in very hot weather, which may occur if 
no fluid other than milk is offered to relieve thirst. It provides in itself no in- 
dication for weaning, though it will be necessary to give additional fluids until 
the primary cause has been corrected. . 

Contra-indications to breast feeding are very few. Maternal diseases such 
as advanced cardiac disease, cancer, insanity, or pulmonary tuberculosis may 


form absolute contra-indications, though in the case of active pulmonary tuber- 
culosis it should be remembered that the mother is almost as likely to infect the 
infant if she bottle feeds it herself as if she breast feeds it; in this case, segregation 


and causes discomfort on defaecation or 
anus should be carefully examined for 
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of the infant from birth until the mother's condition is inactive coupled with 
B.C.G. inoculation, is the logical procedure. Maternal diabetes is not an absolute 
contra-indication, since it has been shown that diabetic mothers whose condition 
is carefully controlled with insulin can sometimes successfully breast feed their 
infants without ill-effect. Syphilis acquired by the mother after delivery should 
be regarded as an absolute contra-indication, but if the infection precedes 
delivery, the infant will not suffer further harm from nursing from the mother. 
The excretion of drugs in the milk, e.g. when the mother is epileptic or is on anti- 
thyroid treatment is considered above. 

Where the milk supply remains inadequate despite careful supervision, and 
the infant is failing to thrive on complementary or supplementary feeds, breast 
feeding may have to be abandoned altogether. No hard and fast rule can be 
given as to how long to persist in attempts to establish satisfactory lactation, but 
à point comes at which the baby is being sac 
experienced advocate of breast feeding will k 
baby to admit defeat, 

Complementary and supplementary feeds. A complementary feed is an 
artificial feed given immediately after a breast feed when the breast-milk supply 
is inadequate for the infant’s requirement, A supplementary feed is an artificial 
feed completely replacing one of the breast feeds, Complementary feeding should 
be looked on as a temporary measure designed to tide over a period of deficient 
lactation, e.g, when lactation is established late or when the mother is temporarily 
over-tired or debilitated. By complementing the feeds, it is possible to maintain 
the milk supply by giving regular stimulation to the breasts, and also to supply 
the infant's needs; the complement is reduced as the breast milk increases in 
amount. It is essential to give the artificial feed after the infant has been put to 
the breast and not before, as otherwise he will not suck vigorously on the breast 
or will refuse it altogether, 

Supplementary feeds are 


rificed to the breast, and when the 
Now it is in the best interests of the 


given when the mother’s health or occupation 
necessitate the omission of one or more breast feeds. Thus a working mother 
may be able to breast feed at night and in the morning but not at mid-day, whilst 
one who wishes to be free in the evening may be willing to nurse during the rest 
of the day, 

Vitamin supplements. Although bre: 
to suffer from Vitamin deficiencies 
and a vitamin D Preparation (p. 11 
full-term infants and earlier in the 

Weaning. Weaning is much fac 


ast-fed infants are considerably less likely 
than are artificially-fed infants, orange juice 
3) should be given from the third month to 
case of prematures. 

ilitated if small amounts of different foods, 
Such as cereal, bone and vegetable broth, egg yolk, cod-liver oil and orange juice, 
have already been introduced at an early age (three to four months). Crusts or 
rusks should be given for the infant to chew at five months, though little will be 
actually eaten until the teeth have erupted. The length of time that breast feeding 
should be continued will depend to some extent on the condition of the mother, 
but from the point of view of the baby it is usually found in practice that it is 
considerably easier to start Weaning at six months, when the baby is showing new 
interests in putting outside objects into his mouth, than if it is left to nine or 
ten months. From the nutritional point of view, it should be remembered that 
whilst there is no harm in the baby having drinks of breast-milk throughout the 
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as is a common practice in many communities where no clean milk 
milk is inadequate as the sole source of iron after three to 
al danger of nutritional anaemia occurring if breast- 

ining foods. 


second year ( 
supply is available), 
four months, and there is a re 
feeding is continued too long without supplementation with iron-conta 


month-old infant. (a) Recognises bottle and 
nurse. (c) Begins to lose interest as 


Fic, 18. Feeding-behaviour of a 
(d) Eructates wind at end 


rasps it with both hands. (b) Recognises the 
the feed nears completion, and no longer holds bottle. 


of feed. 
Weaning should not be begun if the baby is ill or during very hot weather, but 


for the normal infant a practical policy is to omit one breast feed each week 
during the seventh month, until the baby is off the breast early in the eighth 
month. At this age the baby can digest whole cow's milk (either boiled or 
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pasteurised liquid milk, or full-strength dried milk) and soft solids (cercal, oe 
potato, sieved green vegetables, apple sauce, and small amounts of pee à i 
reaction to a new taste is often a negative one, and the baby should be offere 
new foods, with a chance of indulging preferences rather than being forced to 
eat them. 


sold for the use of premature or other infants requiring it. Particulars of ak 
tion of banks and methods of Preservation of breast-milk are given by Mackintosh 
(1947), Wright (1947) and the American Academy of Pediatrics (1943). When 
milk is purchased and its expression is not carried out at the centre or under 
direct supervision, it may be necessar 
milk; the various tests for adulteration are discussed by Miller and Ellis (1953). 


rever, the use of pooled breast- 
milk is tending to decrease, 


The special problems of feeding small premature infants are considered in 


modification of the latter is advisable, If the composition of human and cow's 
milk is compared, it is seen that not only does human milk have a higher carbo- 


hydrate content, but that the total and relative proportions of the milk-proteins 
are different: 


TABLE 7 
Human milk Cow's milk 
e c — S Einmal SON amik M 
Caloric value (per fl. oz.) 20 18-20 
(per 100 ml.) 7o 79 


Carbohydrate (lactose) per cent 
Fat 


Total protein 
Lactalbumin 
Caseinogen 
Total minerals 
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the caloric value are the only two factors which correspond closely on average 
analysis, and both of these are variable in individual samples. 

The curd of cow's milk can be modified and rendered more digestible in a 
great variety of ways, e.g. dilution, boiling, evaporation, drying, or by the addi- 
tion of sodium citrate or lactic acid, and all these processes have been employed 
in infant feeding. It is not intended to give more than an indication of the methods 
that are found satisfactory, or of the types of proprietary foods that are normally 
available, since a great many unnecessary complications have been introduced in 
a misguided attempt to make infant feeding an exact science. These for the most 
part have defeated their own object, since the infant is not a test-tube nor the 


working-class kitchen a laboratory. 


Dried and Condensed (Evaporated) Milks 

The use of either dried or condensed milk has to a large extent replaced the 
use of liquid milk in infant feeding, since ‘processed’ milk from which a propor- 
tion of the water has been removed by heat, has certain practical advantages as 
regards sterility, storage and preparation. 'The cow's milk curd is rendered 
less tough and more readily digestible by the drying process, and in practice this 
has led to more concentrated feeds being given, so lessening the risks of 
underfeeding. 


Dried milk powder is prepared commercially either by roller drying or by spray 


drying. In the former process, liquid milk (either whole, skimmed or partially- 
skimmed) is run over heated rollers, and the powder formed is scraped off. In 
spray drying, a fine jet of liquid milk is forced under high pressure into an en- 
closed tower where the droplets of milk meet a moving current of hot air, the 
dried particles falling to the bottom. In both processes, burnt particles are re- 
moved before packing. Both dried and condensed milks used for infant feeding 
are fortified with vitamin D before heating. 

Condensed milk is prepared by reducing the water-content of liquid milk by 
boiling in a vacuum of 28 to 29 in. mercury, the milk at this pressure boiling at 
a temperature of between 102° and 130°F. Unsweetened condensed milk is run 
out when sufficiently concentrated, cooled, homogenised and subsequently 
sealed in tins and sterilised. (In the case of sweetened condensed milk, which is 
not suitable for routine infant feeding, sugar is added to the heated whole milk 
before condensation, and the final product, which has a sucrose content of 
approximately 44 per cent, is not sterilised). The average percentage composition 
of whole and skimmed dried milk, and of unsweetened and sweetened condensed 
milk, is shown in ‘Table 8. 


TABLE 8 
Percentage Composition of Types of Dried and Condensed Milks 
| 7 Dried milk Condensed milk 
Whole Skimmed Unsweetened Sweetened 

Fat D. o E 275 2:0 Or 9 
Protein 245 36:0 8-6 84 
Lactose 380 495 12:5 12:1 
Sucrose ym = = 43°5 
Ash or mineral matter 6-0 8-0 r8 r8 

51 


Water 40 45 68-0 2 
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Types of dried milk. A great many proprietary brands are on the market, 
and the manufacturer's literature must be consulted for the individual composi- 
tion. The majority of these are manufactured so that 1 drachm by weight of 
powder made up to 1 fl. oz. with water will form 1 fl. oz. of reconstituted milk or 
‘modified milk mixture’ having the caloric value of whole milk, Since the specific 
gravity of the various brands varies, a scoop which contains 1 drachm by weight 
is usually provided by the manufacturers. (If the metric system is used, the 
proportions are 100 g. of powder made up to 800 ml. with water, or pro rata 
amounts.) 

The popularity of proprietary dried milks is due to their being designed so that, 
when reconstituted as directed, they provide a feed for infants of different ages, 
with little or no further modification. National Dried Milk, however, is consider- 
ably cheaper, and equally satisfactory for infant feeding if properly used. The 
following are the more important types of dried milks available: 

‘Humanised’ dried milks. In these the 
is so modified that when the milk is rec 
amount of water, it has the 


percentage composition of the dried milk 
onstituted by addition of the appropriate 
approximate composition of breast-milk. Thus the 
percentage of carbohydrate is raised and an adjustment effected in the relative 
proportions of caseinogen and lactalbumin. 
feeding of young infants without furthe 
expensive for routine use, 


‘Modified’ dried milks. A large number of modified dried milks are normally 
available, of which the 


essential feature is that the fat-content of the reconstituted 
milk is reduced to 2 per cent and carbohydrate-content raised to give a caloric 
value of 20 calories per fl. oz. of reconstituted milk; the total protein-content may 
be reduced to 2 or 2°5 per cent. These milks are suitable for the feeding of infants 
up to three months of age, usually without further modification, They are some- 
times described as ‘modified half-cream’ milks, owing to the reduction of fat- 
content. They are reinforced with vitamin concentrates, 

Dried partly skimmed milk (3 or 1 or } cream) is unmodified except for the 
drying and removal of a proportion of the cream. The tin must be labelled 
‘Should not be used for babies except under medical advice’, These dried milks 
have considerable value in infant feeding, since although the caloric value of the 
reconstituted milk is reduced below per 20 fl. oz., it may be desirable in particular 
cases, e.g. following diarrhoea, to give an infant milk in which both the fat- and 
carbohydrate-content is low; carbohydrate can then be added gradually as 
desired. ‘National Dried partly skimmed milk' is suitable for feeding younger 
infants with appropriate modification (see below). 

In the case of *Dried Machine-skimmed Milk’ (or ‘Dried Skimmed Milk’), the 
tin must be labelled ‘Unfit for babies’, since the caloric value of the reconstituted 
milk is too low for routine use in infant feeding. Again, such milk may be valu- 
able for a short period whilst the infant is recovering from a digestive upset, or 
in conditions where there is failure in absorption of fat. 

Dried full-cream milk when reconstituted represents whole cow’s milk, and 


since the toughness of the curd is modified by the drying process is suitable 


without further modification for feeding normal infants over four months of age. 
Most brands are fortified by 


the addition of vitamin supplements. National 
Dried Milk (‘Modified dried full-cream milk’) which is obtained through infant 


These milks are suitable for the 
r modification, but are unnecessarily 
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welfare centres, had proved a most successful basis for infant feeding, and is 
considered below. 

Types of condensed milk. As in the case of dried milk, there are a number 
of proprietary brands of condensed milk available which have been modified for 
infant feeding so that only the addition of the appropriate amount of water is 
necessary. 

Condensed full-cream milk, unsweetened, is cow's milk which has been heated 
to reduce the volume to one-half or one-third of that of the original milk. When 
reconstituted by the addition of the appropriate amount of water it can be used 
in the same way as whole cow's milk, and has similar advantages in modifying 
the toughness of the curd as dried full-cream milk. 

Condensed machine-skimmed milk, unsweetened, is similarly processed after re- 
moval of the fat, and must be sold as ‘Unfit for babies’. The same observations 
apply to its use as to dried skimmed milk. 

Condensed full-cream milk, sweetened, is unsuitable for the routine feeding of 
normal infants owing to its high carbohydrate-content. It may sometimes be 
indicated in the feeding of small and feeble infants when it is desired to give a 
high caloric intake over a short period; but its extreme sweetness will often make 
a change to other feeding more difficult. If used over a long period it is likely to 
result in a fat, flabby infant with a low resistance to infection. 

In addition to the above types of dried and condensed milks, there are a 
number of proprietary brands designed specifically for premature, anaemic, or 
sick infants. Lactic acid milk, either dried or freshly prepared from liquid milk, 
has in the past had considerable popularity in the feeding of both normal and 
sick infants, on the assumption that it could be used in a more concentrated form 
than unmodified milk. When prepared from liquid milk, 60 minims of lactic acid 
are added a drop at a time with continual stirring to one Imperial pint of milk 
in the cold. (This proportion corresponds to 45 minims to one American pint). 
Whey is still sometimes used temporarily in the feeding of sick infants, but is 
unnecessary in normal infant feeding. It contains minimal quantities of fat and 
less than 1 per cent of protein. 

Feeding with National Dried Milk. This is now one of the most popular 
forms of artificial feeding in this country, and has the advantage of cheapness. 
‘The milk powder is of standard composition and can readily be stored and kept 
free from contamination. It has the slight disadvantages that the fat tends to 
separate after mixing, and the taste may make it an unwelcome change after other 


methods of feeding, though this does not apply if it has been used from birth. 
The infant’s daily fluid requirements are calculated as 2} fl. oz. per Ib. body 


weight, and divided by the number of feeds, e.g. a 6 Ib. baby having six feeds 
requiring 2} fl. oz. at each feed, a 7 Ib. baby having five feeds requiring 33 fl. oz., 
and a 12 lb. baby on five feeds requiring 6 fl. oz. This fluid volume is supplied as 
boiled water. 


During the first week of life, 4 drachm of half-cream N.D.M. for each fl. oz. 


of water is measured and mixed to a smooth paste with boiled water. One level 
teaspoonful of sugar and the remainder of the water are then added. The infant 
should not be expected to take a full 21 fl. oz. per Ib. body weight during the first 
week, and for the first twenty-four hours boiled water only should be given. 
After the first week, the proportion of milk powder to water is gradually increased 


5 
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until when the infant is one month old, 1 drachm, 7.e. one level scoop of powder 
is used for each fl. oz. of water and one and a half teaspoonfuls of sugar added 
to each feed. By the age of six weeks to two months, a change to full-cream 
N.D.M. can be made. 

Using full-cream milk, the bulk of the feed is again calculated on the daily 
fluid requirements. Until the age of four months the number of scoops of milk 
powder used should be half a scoop less than the number of fl. oz. of water, with 
one and a half to two teaspoonfuls of sugar added. After the age of four months, 
most babies can tolerate ‘full strength’ reconstituted milk, i.e. one scoop to 1 fl. 
oz. The amount of added sugar is gradually reduced as soft solids are introduced 
into the diet, and at six months of age the infant should be taking full-strength 
reconstituted milk without modification. 

The above recommendations are reasonably liberal but may require some modi- 
fication in individual cases. It is always necessary to be guided by the infant's 
appetite, weight gain, and general well-being. If there is a tendency to loose 
stools, the added carbohydrate should be reduced, and a more dilute feed may 
be advisable in very hot weather. National dried milk contains not less than 100 
i.u. vitamin D per oz. of powder, i.e. per 8 fl. oz. of full-strength reconstituted 
milk. 

Feeding with liquid milk. Although the standards of milk production have 
greatly improved in recent years, it is essential to ensure that liquid milk used 
for infant feeding is fresh, sterile and clean, and it must be remembered that 
milk of whichever designation (tuberculin-tested, pasteurised or sterilised) may 
be secondarily contaminated before reaching the baby. In addition to the 
standard precautions necessary for sterilising teats, feeding-bottles, and utensils 
the milk itself must be stored in a cool place and protected from flies, and the 
feed brought to the boil and cooled to blood temperature before being given to 
the infant. 

Despite the fact that many infants have been reared from birth on unmodified 
cow’s milk, it is generally advisable to dilute milk and add carbohydrate at least 
in the case of younger infants, Except during the first week of life, when caloric 
requirements are low and there is little serious risk of under-feeding, care must 


be taken that this dilution does not starve the infant in respect of either protein 
or total calories. 


On the first day of life 
water only. Durin 
with 
three 


; the infant should be given small amounts of boiled 
g the next six days, 2 to 3 fl. oz. of equal parts of milk and water 
one level teaspoonful of added sugar should be offered at approximately 
-hourly intervals, the amount taken depending on the infant's appetite and 
capacity. At the end of the first week, the dilution is changed to two parts of 
milk to one part of water, with one teaspoonful of sugar added to each feed. (A 
mixture providing 20 calories to the fl. oz. consists of milk 12 fl. oz., water 6 fl. 
oz., and sugar 1 oz. by weight; this total amount would supply the needs of a 
baby weighing just over 7 lb.) The total volume of the day's feeds should now be 
approaching the infant's fluid requirements of 2} fl. oz. per Ib. body weight, and 
the time between feeds can often be extended to three and a half hours without 
causing distress, 

From the fifth week, a dilution of three parts milk to one part water, with added 
sugar, is usually well tolerated, and can be continued until the fourth or fifth 
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month, when a gradual transition to undiluted and unsweetened milk is effected. 
The total amounts taken at each feed will necessarily depend on the infant's 
weight and appetite, and the length of time he can sleep between feeds. After 
the first month, the great majority of healthy babies will adapt readily to six 
feeds in the twenty-four hours, and subsequently to five feeds, provided that 
these are adequate and supply the fluid requirements. The amount of sugar added 
to the feeds should not exceed the proportion of 13 oz. sugar to 20 fl. oz. whole 
milk. The more detailed calculation of feeds is discussed below (calorie feeding) 
In hot weather and during pyrexial illness, the dilutions of the feeds should be 
increased or additional fluid given between feeds. 

Calorie feeding. Whilst an exact calculation of caloric intake is seldom necess- 
ary in the case of a baby who is thriving, it is often desirable to see whether 
requirements are being adequately covered when a baby fails to gain weight, or 
is being returned to a full diet after a period of illness. In such cases the allowance 
of so calories per Ib. body weight per day, which is the average number required 
by a healthy baby to gain weight normally, may be insufficient for an under- 
weight infant to catch up on his expected weight. It may then be necessary to 
calculate feeds on expected weight rather than on actual weight. . 

It is easiest to base calculations in the first instance on liquid milk having a 
fat-content of 4 per cent and a caloric value of 20 calories to the fl. oz.* (70 
calories per 100 g.). Sugar, which may be added to the feed, has a caloric value 
of 120 per oz. or 4 calories per g. Under normal circumstances, the proportion 
of calories derived from added carbohydrate should not exceed onc-fifth to one- 
third of the total. Taking the example of a baby weighing 10 lb., he will require 
a total of 500 calories in the day. His protein requirements will be covered by 
13 fl. oz. cow’s milk per Ib. per day, and his fluid requirements by 2} fl. oz. per 
Ib. per day. This will give the following requirements: 


Total calories = 500 . 
Milk (10 x 12 02.) = 171 fl. oz. = 350 calories 
The total fluid requirements (10x 21 fl. oz.), i.e. 25 fl. oZ., will be made up by 
the addition of 7} fl. oz. water. The additional calories required, viz. 500—350 = 
150 can be made up by adding carbohydrate which having a caloric value of 
120 per oz, will represent 1} 02. of sugar, 7.¢. 1 drachm per lb. 
The complete requirements for the day will then be: 
Milk 17% fl. oz. — 350 calories 
Water 7} fl. oz. = 
Sugar 1} oz. by weight = 150 calories 


25 fl. oz. = 500 calories 


* The variation in the composition, and particularly the fat-content, of cow's milk 
introduces considerable errors into any routine system of caloric feeding. Thus Jersey milk, 
with a fat-content of over 5 per cent will have a higher caloric value than the figures quoted, 


whilst the values for milks lower in fat are as follows: y 

3:5 per cent fat . H 3 i » " 18 calories per fl. oz., or 62 per roo g. 

3:0 per cent fat . " é Š s 10 p m = a M 

2:5 per cent fat . TS 6 E » SB 5» » 
10 s E s 94 5 o 


Skimmed milk 
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Since the infant will be having five feeds in the day, the total daily require- 
ments are divided by five to give the composition of each feed, viz.: 


Milk 3! fl. oz. 
Water 1} fl. oz. 
Sugar 2 drachms. 


When dried or evaporated milk is used which has not been modified by the 
addition of carbohydrate or skimming, the calculation is carried out in the same 
way except that the necessary amount of additional water is required to convert 
the dried or evaporated milk into reconstituted whole milk, eg.: 


Dried milk 17} drachms. 
Water 25 fl. oz. 
Sugar 1} oz. 
In the case of proprietary infant foods, it is necessary to calculate the infant’s 
total daily caloric requirements, ascertain the caloric value of the reconstituted 


milk, and to make sure that the feeds are sufficiently large to cover the require- 
ments. 


Whilst ‘calorie feeding’ is a useful guide, it is essential that theoretical values 
should not over-ride clinical judgment. Its chief value lies in guarding against 
underfeeding, covering protein requirements, and avoiding the excessive use of 
carbohydrate. It must always be remembered that what will satisfy one healthy 
baby may Prove insufficient for another, and that the caloric requirements on 
which the system is based are at best approximate averages. 


General Principles of Artificial Feeding of Infants 
To summarise the general principles of artificial feeding of infants: 


(1) A feed with a high fat-content is not always well tolerated in early infancy, 


and it may be advisable to use a half-cream (or diluted) feed for the first three 
months, 


(2) The curd of cow's milk, being tougher and less readily digestible than that 
ma 


of hu milk usually requires modification (by dilution, evaporation or drying) 
for infants during the first four to five months. 

(3) Added carbohydrate should not represent more than approximately one- 
fifth to one-third of the total calories of the feed. Since one Imperial pint of 
liquid (or reconstituted) whole milk has an approximate caloric value of 400, not 
more than 14 oz. of Sugar (calorie value 120 per 02.) should be added to the pint. 

(4) If the feed is adjusted to an approximate caloric value of 20 calories to the 
fl. oz. (70 calories Per 100 ml.), it will satisfy the infant's caloric requirements in 
a volume which corresponds with the normal fluid requirements. 

(5) The feed should be warmed to approximately body temperature. 

(6) The same general principles of establishment of régime by study of the 
individual baby rather than by a rule-of-thumb three- or four-hourly schedule 
apply as in the case of breast feeding, as do those of position and eructation of 
swallowed air, A baby should never be fed lying flat on its back, or left to feed 


itself with the bottle attached to the pillow, as milk is liable to enter the Eustachian 
tubes and result in otitis media. 
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(7) The teat of the bottle should be suitable for the baby's mouth, zZ.e. of a 
size and consistency such that the baby can take it well back into the mouth, and 
suck vigorously on it. 

(8) The hole in the teat should be large enough for the milk to flow out drop 
by drop when the bottle is inverted. (This can usually be adjusted by passing a 
red-hot darning needle through the hole if it is too small.) 

(9) It should be remembered that the risk of infection is greater in artificially 
fed infants than in those who are breast-fed, and bottles and teats should there- 
fore be carefully washed and scalded after each feed, and kept scrupulously clean. 
Two types of bottle are in general use. The Soxhlet bottle is flat-bottomed, and 
can be stood upright in the rack, which is convenient when the day’s feeds are 
done in institutions. As air has to pass into the 
bottle through the teat to prevent the formation of a vacuum, the teat should be 
removed from time to time from the baby’s mouth during the feed. The boat- 
shaped bottle has a valve fitted at the opposite end from the teat, so that air can 
enter during sucking, and has the advantage that when the valve is removed it 
can more easily be washed. 

(10) During the seventh month the infant should begin to learn to drink milk 
from a cup or spoon. The same general principles of weaning and introduction 
of solid foods apply as in breast feeding, and it is equally important that iron- 
containing foods should form a substantial part of the diet during the second six 
months. 

(11) Vitamin supplements are essential in artificial feeding, and the amount 
of vitamin D added to any proprietary preparation used should be known. 
Vitamin requirements and preparations are considered on p. 111. 


Diet for Older Children 
n dietetic requirements and food values are neither 
for older children, except when large numbers have to 
he appetite factor is all-important, and if the 
older child has developed healthy feeding habits he will amply cover his require- 
ments from the average middle- and upper working-class house diet. In the case 
of children from poorer homes, the factor most likely to be deficient is protein, 
since first-class protein (contained in meat and cheese) is one of the more expen- 
sive items, Here the diet tends to contain too high a proportion of starch and 
carbohydrate. The general provision of milk and school meals should goa long 
way to remedy the defect, though here again the previous failure to establish 
good feeding habits and appetite may defeat the intention. Le Gros Clarke (1942, 
1943) carried out investigations on the schoolchild’s reaction to school meals and 
tastes in vegetables, and found that when no persuasion was exerted, greens were 
refused by over 50 per cent of girls aged five to ten, and by 44 per cent of girls 
aged ten to thirteen; the percentage of boys in the same age groups was signi- 
ficantly lower. In underdeveloped countries, local food habits and cultural or 
religious taboos on available foods may prove an important contributory factor 
in malnutrition (Burgess and Dean, 1962). I 

Milk is particularly valuable during childhood and adolescence, since it not 
only provides first-class protein but is also one of the richest sources of calcium. 
A certain amount of discrimination must be used, however, in the time of day 


sterilised together as is usually 


Menus calculated. or 
necessary nor desirable 
be catered for in institutions. T 
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that drinks of liquid milk are given. Many children do not tolerate fat in large 
amount, and if milk is taken shortly before the main meal it may reduce appetite. 

It is generally recommended that children up to five years of age should con- 
sume a pint of milk a day (including that used in cooking), and after this age at 
least three-quarters to one-half pint daily throughout the growth period if other 
first-class protein and calcium-containing foods are included in the diet. When 
younger children are unwilling to take this amount, the consumption of animal 
protein can be made up with cheese, lean bacon, or mince, according to preference. 
(Severe protein malnutrition occurring in recently-weaned children in the tropics 
is considered in Chapter 21.) 

For infants during the weaning period, vegetables should be sieved. Sub- 
sequently a reasonable amount of roughage in the diet is useful in maintaining 
regular bowel action, since too small a stool will tend to result in constipation. 


Sufficient roughage is assured by the regular inclusion of green vegetables and 
fruit in the diet, 


It is still only too common to find a weekly 
diet. That is wholly unnecessary, 
is intended to avoid. If the child is 
and fruit will usually achieve the 


purge included in the working-class 
and tends to produce exactly the condition it 
costive increased fluid intake, regular exercise, 
desired result. It is most important that the 
child should have the time for a regular bowel action, as constipation is often 


found to be due to the only lavatory being required by several children simul- 
taneously before they leave for school, 


As a general rule, the diet of o 
e diet of the adults with whom they live 


the mother or school can make is the av 
are almost as important as palatable c 
gastronomic world as he does the soc: 


oidance of monotony; choice and variety 
ooking, and the child has to explore the 
ial and spiritual. 

R. W. B. ELLIS 


Bibliography and References 
1. General 


BrackraN, K, D. ed. (1933). ‘Growth and development of the child. Part I. Ana- 


tomy and physiology,’ White House Conf. Child Health and Protection. New 
York and London, 


Bousroc, J. S., Cunnr 
‘Roentgenologic st 

Bnonzck, J. R. (1957). 
Biol. Med., 29, 55. , " 

CaRLsON, A. J. and GiNsBERG, H. (1951). "The tonus and hunger contractions of the 
stomach of the newborn,’ Amer. J. Physiol., 38, 29. r , 

Emery, J. L. (1954). ‘Laboratory observations on the viscidity of meconium. 
Arch, Dis. Childh., 29, 34. ‘ 

Forsrs, G. B. (1957). ‘Over-nutrition of the child: blessing or curse ?' Nutrit. Rev., 
I5, 193. S 

Jounson, M. L., Burke, B. S. and Mayer, J. (1956). “The prevalence and inci- 
dence of obesity in a cross-section of elementary and secondary school chil- 
dren.’ Amer. Y. clin. Nutrit., 4, 231. 


NGHAM, T. D., Hanner, J. P. and Warrz, H. D. (1935)- 
udies of the infant gastrointestinal tract." ah Pediat., 6, 234- 
"Neural control of hunger, appetite and satiety.’ Yale J. 


NUTRITION AND FEEDING 135 


Scammon, R. E. (1923). ‘A summary of the anatomy of the infant and child’ in 
‘Pediatrics’ ed. A. Abt. 1, 257. Philadelphia. 

Smit, C. A. (1959). "The physiology of the newborn infant.’ 3rd edn. Oxford. 

Symposium (1957). ‘The interrelationship between pediatric disorders and nutri- 

A tion.’ Amer. J. clin. Nutrit., 5, 497- 

TAYLOR, R. (1917). ‘Hunger in the infant.’ Amer. J. Dis. Child., 14, 233. 

Tissier, H. (1900). ‘La flore intestinale du nourrisson.’ Paris. 

Worrr, O. H. (1955). ‘Obesity in childhood; a study of the birth weight, height, 
and the onset of puberty.’ Quart. J. Med., 24, 109. 

Woman, I. J. (1944). ‘Major motility patterns of the child's digestive tract.’ Amer. 
J. med. Sci., 207, 382. 

2. Nutrition 


BickNELL, F. and Prescorr, F. (1953). "The vitamins in medicine.' 3rd edn. 


London. 

British Medical Association. (1950). 
London. 

British Paediatric Association (1944). "The inc 
Dis Childh., x9, 43. 

Burcess, A. and Dean, R. F. A. (eds.) (1962). 
London: Tavistock Publications. 

Busu, J. A. (1956). “The role of trace elements in 
of anaemia.’ Pediatrics, x7, 586. 

Canadian Paediatric Society. (1960). 
of childhood.’ C.P.S. 

hysiological basis.’ Bristol. 


CLEMENS, F. W. (1949). ‘Infant nutrition: its p 
Davinson, Sir S. and Passmore, R. (1963). ‘Human nutrition and dietetics.’ 


and edn. Edinburgh and London. 
No. 278. H.M.S.O. 


Dean, R. F. A. (1953). M.R.C. Sp. Rpt. Ser. 
Gairpnrr, D. (1958). "The haematology of infancy’, in ‘Recent advances in 


paediatrics.’ 2nd edn. London. 
Josrpus, H. W. (1944). *Hypervitaminosis 


*Report of the Committee on nutrition.’ 
idence of rickets in war-time.’ Arch. 
‘Malnutrition and food habits.’ 
haemopoiesis and in the therapy 


‘Newer concepts of nutritional requirements 


A and carotinaemia.’ Amer. J. Dis. Child., 


67, 33. 
Kow, S. K. and MawsoN, E. H. (1950). 'Human milk.' M.R.C. Sp. Rpt. Ser. 
No. 269. H.M.S.O. 
school child and school canteen.’ 


Le Gros Crank, F. (1942). “The 
— (1943). “The school child's t 
Council.) 
Mackay, H. M. S. (1939): 
14, 254. 
Macy, I. G. (1943). 
field. 
Ministry or Foop (1945). ‘Manu 
Nationa REsEARCH COUNCIL (1948). 
N.R.C. Reprint No. 129. 
“The fluoridation of water supplies in North 


Report of the U.K. Mission (1953)- t 
America as a means of controlling dental caries.’ London: H.M.S.O. 
k with children.’ Revised edn. Chicago. 


Ronerts, L. J. (1937). ‘Nutrition wor 
Sanrorp, H. N., SHMIGELSKY, I. and Cuapiy, J. M. (1942). J. Amer. med. ASS., 


118, 697. T 
tal nutrition.’ Pediatrics, 30, 145. 


SMITH, C. A. (1962). ‘Prenatal and neona 
Spence, J. C. (1931). ‘Nutritional xerophthalmia and night blindness.’ Arch. Dis. 


Childh., 6, 17. 


aste in vegetables.” (Both publ. Herts. County 


’ Arch. Dis. Childh., 


‘Vitamin A requirements of children. 


‘Nutrition and chemical growth in childhood.’ Vol. I. Spring- 


al of nutrition.’ H.M.S.O. 
*Recommended dietary allowances.’ Revised 


136 CHILD HEALTII AND DEVELOPMENT 


Unperwoop, E. J. (1956). "Trace elements in human and animal nutrition. 
London. 

Wippowson, E. M. and McCancz, R. A. (1954). ‘Studies on the nutritive value of 
bread, etc.' M.R.C. Sp. Rpt. Series No. 287. H.M.S.O. 

WORLD HEALTH ORGANISATION (1965). "The WHO programme in nutrition, 1948— 
1964.’ WHO Chron., 19, 387, 429, 467. 


3. Feeding 
AMERICAN ACADEMY OF PEDIATRICS (1943). ‘Recommended standards for the 
operation of mothers’ milk bureaux.’ J. Pediat., 23, 112. 
Cuestey, L. C. (1944). J. clin. Invest., 23, 856. : 
Davis, C. (1928). 'Self-selection of diet by newly weaned infants.’ Amer. jJ. Dis. 
Child., 36, 651. " 
EvaNs, P. and MacKerrn, R. (1954). 'Infant feeding and feeding difficulties. 
3rd edn. London. 
Farqunar, J. W., Govrp, J. C. and Scuvrr, W. H. (1965). Lancet, 1, 951. 
FiNcH, E. and Lorser, J. (1954). J. Obstet. Gyn. Brit. Emp., 61, 833. "m 
ILLINGWORTH, R. S, (1953). ‘Abnormal substances excreted in human milk. 
Practitioner, 171, 533. 
— (1954). ‘Three months’ colic.’ Arch. Dis. Childh., 20, 165. n 
Ispister, C. (1954). ‘A clinical study of the draught reflex in human lactation. 
Arch. Dis. Childh., 29, 66. 
Jeans, P. C. and Manniorr, W. M. (1947). 'Infant nutrition." 4th edn. London. 
Mackinrosu, J. M. (1947). ‘Breast-milk banks.’ Brit. med. Bull., 5, 1111. 


May, C. D. (1959). 'Determination and significance of a dietary allowance of pro- 
tein for infants.’ Pediatrics, 23, 384. 


Mipptemore, M. P, (1942). "The nursing couple.' London. 
MiLLER, R. A, (1952). ‘Factors influencing lactation: I Maternal. II Prematurity, 


and abnormal labour, III Abnormalities of breast.’ Arch. Dis. Childh., 27, 
187, 195, 200. 


—— and Erus, R. W.B, (1953). 
Dis. Childh., 28, 161. 


NaisH, F. C, (1956). ‘Breast feeding.' 2nd edn. London: Lloyd-Luke Ltd. . 

Nims, B., Macvar, G., Brown, M. and Hunscuer, H. A. (1923). 'Human milk 
studies.’ Amer. Y. Dis, Child., 43, 828. 

Rosinson, M. (1943), ‘Failing lactation,’ Lancet, x, 66. 

SiMSaARIAN, F. P. and McLenpon, P. A. (1942). J. Pediat., 20, 93. 

Symposium (1947). ‘Lactation: function and product.' Brit. med. Bull., 5, 1099. 

"'RAINHAM, G., PrLAJAIN, G. J. and Knarr, R. M. (1945). ‘A case-history of twins 
breast fed on a self demand regime.’ Y. Pediat., 27, 97- 

Tyson, R. M., Suraper, E. A. and PERLMAN, H. H. (1937, 1938). ‘Drugs trans- 
mitted through breast milk.’ 7. Pediat., xx, 824; 13, 86, gt. 

WALLER, H. (1946). “The early failure of breast feeding.’ Arch. Dis. Childh., 21, 1. 

— (1947). ‘Some clinical aspects of lactation.’ Ibid., 22, 193. 

Wickes, I. G. (1953), ‘A history of infant feeding.’ Arch. Dis. Childh., 28, 159, 232, 
332, 416, 495. 

Wricut, J. (1947). Month. Bull. Min. Hith. Lab. Service, 6, 74. 


‘Tests for the adulteration of human milk.’ Arch. 


Chapter 6 


| POSTNATAL GROWTH 


Growth and development. Although growth and development are closely 
related, and both continue from the moment of conception to the point at which 
adulthood is reached, they are essentially two different processes. Growth implies 
increase in size, typically coupled with cell-division and enlargement of proto- 
plasmic and skeletal structure, whereas development represents increasing matura- 
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tion of tissues, organs, or of the whole individual until full maturity of structure 
and function is attained. As a general rule the more mature organ or individual 
will be larger than the less mature, but this is not necessarily the case, e.g. the 
thymus, which is actually smaller in the adult than in later childhood. 

There are wide differences in the rate of growth of different organs and tissues 
at different stages of development. This is reflected in the changing proportions 
of the body during infancy, childhood and adolescence (Fig. 19). Thus in the 
newborn infant, the head represents approximately one-quarter of the total 
crown-heellength and the legs (heel to perineum) approximately three-cighths. In 
the adolescent, the head represents one-seventh and the legs approximately one- 
half. The same figure shows also that whereas in the newborn infant the umbilicus 
lies well below the mid-point, it gradually rises in relative position until in the 
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Fic. 20. Graph showing the major types of postnatal growth of the various 
parts and organs of the body. The se irves are drawn to a common 
scale by computing their value at successive ages in terms of their total 
postnatal increments (to twenty years). (After Scammon, R. E., 1930. 

The measurement of man.’ Minnesota.) 


adolescent it lies considerably above the mid-point. ‘The infant is thus short- 
limbed with a relatively large head and thick trunk, whereas the adolescent 15 
longilinear, with a relatively small head and slender trunk. Although sexual 
dimorphism of body configuration becomes increasingly obvious with the ap- 
proach of puberty, differences are recognisable much earlier, since skeletal 
development is in general more advanced in girls than boys of the same age (see 
below). 

Pattern of growth. Scammon (1930) has described four distinct types of 
growth, characteristic of different organs or tissues, which proceed concurrently. 
These are illustrated in Fig. 20, where each is shown diagrammatically as the 
percentage increment from birth (o) to maturity (100) in each year of age. The 
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unbroken line) is the pattern followed by the body as a 
al dimensions with the exception of the head and 
neck. The respiratory and digestive organs, the kidneys, spleen, musculature, 
aorta, blood-volume, etc., conform approximately to this pattern, which shows 
rapid increment during infancy, a slowing-down during childhood, a further 
rapid increment with the approach of puberty and adolescence, and subsequent 
deceleration. The genital type (broken line), which is characteristic of the testis, 
ovary, epididymis, uterine tube, prostrate, prostatic urethra and seminal vesicles, 
shows minimal increment during infancy and childhood followed by rapid 
growth with onset of puberty. In striking contrast to this, the neural type of 
growth, shown by a dotted line and representing the brain, meninges, optic 
apparatus and most head dimensions, is characterised by extremely rapid incre- 
ment during the first four years, reaching nearly 60 per cent of the total at two 
years and nearly go per cent at six years. Subsequent growth from six to twenty 
years is minimal, representing only 10 per cent of the total increment from birth 
to maturity, though development (particularly of the cortex) continues more 
actively than overall growth. The Iymphoid type of growth (light unbroken line), 
which characterises the thymus and lymph-nodes, is again radically different from 
the other three types, since it reaches a maximum greatly in excess of the final 
increment at ten to twelve years, and there is subsequently an absolute and 
relative decrease in lymphoid and thymic tissue during the succeeding eight 
years, A further growth-pattern might be added, viz. that of the suprarenals, 
which lose half their weight in th ks of postnatal life and only 
regain their birth-weight at puberty. 
Whilst it will be realised that diagram 
patterns are no more than general approximations, and that growth increments 
of many of the organs cannot be accurately measured by longitudinal methods 
during life, they serve to illustrate the important point that postnatal growth is 
not a simple and uniform process of getting larger from birth to maturity. It is in 
contrast a highly complex symposium of patterns and rhythms, to which each 
organ and tissue contributes its quota. The adult is the final result, but the child 


at any one stage of development differs not only in overall size but in qualitative 


make-up from what he has been and what he will become. 
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Factors Controllin 


. Much of our information with regard to 
is deduced from pathological states in w i 
occurred. This has been supplemented by observation o 
administration and dict, either experimentally in animals or as replacement ther- 
apy in children where deficiency is suspected. Since many experimental proce- 
dures are impossible or undesirable in the case of healthy children, and it is often 
uncertain how far the results of animal experiment are applicable to humans, 
knowledge of the physiological control of growth is necessarily incomplete. There 
are certainly many factors in addition to those referred to below which may 
influence growth, but where the growth potential of an individual child cannot 
be estimated except within wide limits, 


it is impossible to assess with any 
accuracy the various factors which may encourage OF impede its fulfilment. Thus 
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climate, season, activity, and a variety of socio-economic and environmental 
conditions, in addition to diet, play a part in determining the growth-pattern of 
the individual child, and may well affect adult stature and physique. 

Genetic factors. A general control over growth, speed of maturation, and 
terminal stature is exercised by the genctic constitution of the child. Pygmies 
will tend to be smaller than Europeans, the negro will tend to have a leg length: 
stem length ratio which differs from that of the white, tall parents will in general 
be likely to produce tall children. These genetic influences can undoubtedly be 
modified by environment, but except under grossly abnormal conditions growth 
and development, dentition, skeletal and sexual maturation, and cessation of 
growth will follow lines which are the inherited property of the fertilised ovum. 
Familial resemblances, which commonly become increasingly obvious during 
the growth period, are principally the result of genetically-determined growth 
patterns. Although we may properly emphasise the individual variations in 
growth which occur between different children, different races, or different socio- 
economic groups, these are really all subordinate to a more fundamental simi- 
larity which is a character of the species, 

Nutritional factors. Certain nutritional requirements in excess of maintenance 
must be met if growth is to proceed at all. In addition to the overall caloric intake, 
the food factors most intimately related to growth are protein, minerals and vita- 
mins. On the first is dependent the normal functioning of the pituitary, and on 
the two latter the ossification of the skeleton. Iodine is essential for the develop- 
ment of the thyroid, which in turn plays an essential part in the mechanism of 
growth, 

OF the protein portion of the diet, animal experiments indicate that the amino- 
acids lysine, tryptophane, histidine, phenylalanine, leucine, iso-leucine, threo- 
nine, methionine and valine are all essential for the growth of rats (Macy, 1942), 
and whilst childhood requirements have not been fractionated in the same detail, 
it is probable that most if not all of these amino-acids are required by the child 
for maximum growth. A positive nitrogen balance is necessary to promote 
growth, but Talbot and Sobel (1947) have pointed out that where the total 
caloric intake is high, the protein necessary for growth may exceed the main- 
tenance requirements by only a narrow margin. On the other hand, where the 
total caloric intake is low, the protein requirements will be relatively high in order 
to provide both for maintenance and growth. 

In considering the effects of nutrition and disease on human growth, Acheson 
(1960) distinguished between (1) continuous adversity resulting not only in 
slowing of growth but also in stunting of adult stature, and (2) temporary adver- 
sity which would also slow growth, but where permanent stunting was uncertain, 
the temporary slowing possibly being followed by a growth spurt. ‘This 'catch- 
up' in growth following illness or starvation has been further studied by Prader 
et al. (1963). 

Local growth. Since the nutrition of individual organs will be dependent on 
the blood supply, vascular abnormalities operating during the growth period are 
liable to diminish or increase growth of the affected organ. Thus binding the 
feet of Chinese girls resulted in abnormally small feet in adult life, whereas an 
increased blood supply to a limb due to an arteriovenous aneurysm may cause 
local overgrowth (Fig. 21). 
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Emotional factors. It has long been recognised that infants and children may 
fail to thrive if they are emotionally disturbed, even when the diet offered is 
The adverse effects of unsympathetic handling on the 
o German orphanages where rationing was 
accurately controlled was studied by Widdowson (1951). More recently Patton 
and Gardner (1963) have reviewed the evidence of growth failure and delayed 
maturation in children suffering maternal deprivation. Even allowing for the 
fact that unhappiness or stress may diminish appetite and reduce food intake, 
or maternal neglect be responsible for inadequate diet, it appears that emotional 
disturbance itself may affect growth and development, and that supplementing 
the diet in such cases is apt to be ineffective unless the primary cause is corrected. 


theoretically adequate. 
weight-gain of children is one of tw 


Fic. 21, Overgrowth of right lower 
extremity due to arteriovenous aneu- 
rysm. 


Integrity of essential organs. It is a familiar observation that chronic disease 
iver, will commonly cause 


of an essential organ, e.g. kidneys, gut, heart, lungs, 1 

severe interference with growth. This may stem from malabsorption, e.g. coeliac 
disease, or metabolic upset, e.g. chronic renal disease, glycogen disease; but 
where functional capacity of an organ or system is seriously impaired, the body 
as a whole is likely to show a defective response to growth-stimulus, or this 
stimulus itself may be impaired. Similarly, if the nerve supply to a particular 
organ is defective, e.g. a limb following poliomyelitis, failure of growth may be 
limited to the organ unable to respond. General infections are often followed by 
the appearance of transverse lines of increased density at the ends of the long 
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bones (Harris's lines) which represent transient periods of arrested growth, 
during which calcium is being deposited but normal bone formation is inhibited. 

Endocrine factors. Whilst functional integrity of the whole endocrine system 
is essential for the completion of the normal growth cycle, the dominating role 
lies with the anterior pituitary. The production of pituitary growth hormone 
(PGH) serves as the essential stimulus to growth, except possibly during the first 
year of life (Talbot and Sobel, 1947). The physiological aspects and clinical use 
of PGH have been reviewed by Raben (1962), who states ‘PGH is distinctive in 
causing growth of almost all tissues and in increasing size without advancing 
maturation or promoting sexual development’, It promotes growth in the absence 
of other pituitary hormones, but is less effective in the absence of thyroid hor- 
mone. With the onset of puberty, the action of PGH is further modified by that 
of the hormones of the gonads and adrenal cortex, which organs are in turn 
controlled by other hormones of the anterior pituitary. (The role of the internal 
secretion of the pancreas in influencing growth is probably less direct, though 
any disturbance of insulin production will have secondary effects on growth.) 

For convenience, growth may be divided into two phases, asexual and sexual. 
The first, asexual, phase lasts until the onset of puberty, and during this phase the 
gonads have little or no influence on growth. The role of the thyroid is secondary 
to that of the pituitary, though thyroid deficiency, as in cretinism, results in gross 
retardation of both growth and development which is only made good by 
replacement therapy. The administration of thyroid extract to normal children 
does not stimulate growth consistently, though in thyrotoxicosis occurring 1n 
childhood it is sometimes found that height is above the average for age. With 
regard to the adrenal cortex, it is doubtful whether the several adrenocortical 
hormones make a significantly positive contribution to the growth-pattern before 
puberty. Severe deficiency of adrenal cortex will retard growth and hyperadreno- 
corticism will produce a variety of symptoms depending on the hormone prin- 
cipally involved. In normal children, however, the very small output of 17- 
ketosteroids during the first eight or nine years of life would suggest that the N 
hormone of the adrenal cortex (which is related to masculinisation and nitrogen 
anabolism, and so to growth) is of minimal importance. The sexual, or *steroid, 
phase of growth will be considered in relation to puberty (see below). 

The anterior pituitary may therefore be regarded as the endocrine organ 
primarily responsible for the control of growth in childhood, but depending for 
its effect on (1) adequate protein and caloric intake, (2) integrity of the endocrine 
System as a whole and (3) ability of the end-organ to respond to stimulus. i 

The anterior pituitary, however, is in turn controlled by the central nervous 
system. The experimental evidence for linking the hypothalamus with the an- 
terior pituitary and the possible method by which the linkage is achieved is fully 
discussed by Zuckerman (1954). Severe retardation of growth in rats has been 
shown to follow damage to the anterior half of the median eminence of the 
hypothalamus, destruction of the pituitary stalk, or isolation of the infundibulum 
from the hypothalamus (Reichlin, 1960), the findings at least being consistent 
with the secretion of PGH being controlled by the hypothalamus. Clinical con- 
firmation of control of the pituitary is found in those cases of precocious puberty 
which are associated with lesions of the central nervous system, e.g. tumours of 
the floor of the third ventricle, some cases of hydrocephalus, or of pineal tumours 
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with secondary hydrocephalus. It would appear that in these cases precocious 
somatic and genital development is stimulated through the channel of the 
pituitary rather than by primary abnormality of the pituitary itself. 

Sex. Apart from the sexual dimorphism occurring at puberty, sex represents 
one factor affecting the pattern of growth from conception to maturity. It is 
recognisable in the smaller average size of female infants at birth, and the subse- 
quent difference in measurements and maturation throughout childhood. Acheson 
and Hewitt (1954) have suggested, from a study of pre-school children of differ- 
ent economic groups, that boys and girls may also react differently to adverse 
environmental conditions, the maturation of girls appearing to be less affected 


than that of boys. 


Stages of Development 
ate with growth rather than control it, it is appropriate 
to describe in general terms the successive stages of development which lie 
between birth and maturity. The terms used are arbitrary and may carry different 
meanings in different contexts, €.$. the word *infant' in legal parlance may apply 
to any individual under twenty-one years of age, whilst in the returns of the 
Registrar-General ‘infancy’ refers to the first year of life. For the present purpose, 
descriptive terms are applied to successive stages of physiological or social 
development; the pattern of growth appropriate to each stage will be considered 
subsequently. 


The neonatal period is the 
Early infancy may usefully 


Although these correl 


first month of life (see Chapter 3). 
. be defined as that period during which the baby 
is adapted to an almost exclusively milk diet, preceding the eruption of the first 
dentition and covering approximately the first six months of life. 

Later infancy, from approximately six months to two years of age, covers the 
period of eruption of the first dentition and the acquisition of two major skills, 


vis. walking and speech. 

The ‘pre-school’ period, from two years 
than a physiological stage of development, during which the child is acquiring an 
increasing number of skills and a more varied diet; he is extending his social 
horizon and though this is still largely bounded by the home and his immediate 
family, he is making excursions outside the immediate range of maternal care 


th children of his own age. He is learning 


and adjusting socially to contact wi 
primarily through play and through imitation of his elders, but in general is not 
ready for formal academic education. The physiological termination of this stage 


may be taken as the beginning of the second dentition. 
Childhood (or early school period), lasting from five or seven years to the 
onset of puberty. This is in some ways a latent period, both as regards growth 
and emotional development. The major developmental stages of early life have 
been passed, and those associated with sexual maturation have not yet begun. 
Puberty, which occurs at widely different ages in different individuals and on 
the average two years earlier in girls than boys, represents the period of rapid 
sexual maturation and growth which terminates childhood proper. It is conven- 
ient to recognise at least two stages of sexual development which will be dis- 
cussed subsequently, namely pubescence, lasting from the first evidence of sexual 
development (commonly breast development in girls, and appearance of pubic 


to five or seven years is a social rather 
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hair and/or early genital development in boys) to onset of menstruation in girls 
(menarche) and a corresponding stage of maturity in boys (see below), and a 
second stage which is here described as adolescence, characterised by deceleration 
of growth, which finally ceases when full maturity is reached. 


Developmental and Skeletal Age 

The age of a child described in terms of time-since-birth is known as his 
chronological age, and is used as a yardstick in defining his date of entry and 
exit from the educational system, his capacity to undertake employment, his 
liability to military service, and his capacity to assume civil responsibility includ- 
ing marriage. At the age of eleven his educational future may be irrevocably 
decided. Yet if a hundred boys of, say, exactly fourteen years of age are grouped 
together, it will be immediately obvious that there are enormous differences 
between them, not only with regard to size but also in respect of development is 
evidenced by musculature, pitch of voice, and hirsuties. If a group of a hundred 
girls of the same age is added, the deve 


lopmental differences become even more 
striking. At the lower end of the 


scale one may well have a boy who would be 
mistaken for a child of ten or eleven, and at the other end a girl who would pass 
for a mature woman. Although the differences are most obvious in the early teens, 
owing to the widely varying age-onset of puberty and the appearance of secondary 
sexual characters, they are also recognisable in large groups of infants or children 
In any one age group. As early as 1906, Crampton put forward the view that 
‘physiological age’ (as distinct from chronological age) was a fundamental con- 
ception in studying children, Since then the assessment of developmental age 
has been very greatly advanced by the aid of radiology and, although well-defined 
physical landmarks such as eruption of the first and second dentitions, onset of 
menstruation (menarche) and appearance of secondary sexual characters provide 
clinical evidence of developmental age, the recent tendency has been to place 
increasing reliance on skeletal maturation in assessing development. Thus the 
ossification centre for the lower end of the femur, which normally appears eight 
to ten days before term, has been given medico-legal importance as evidence of 
maturity of the foetus. Todd’s (1937) ‘Atlas of skeletal maturation’ represented a 
most important advance in the systematic study of skeletal age since it provided 
Some 40 male and 35 female standards from the age of three months to eighteen 
years nine months and sixteen years three months respectively, in the form of 
radiographs of the hand and wrist, each constituent of the picture being described 
in some detail. By matching films of individual children against Todd’s standards, 
it became possible to assess ‘skeletal age’ with reasonable accuracy. Thus a boy 
of twelve years three months of age whose X-ray of wrist corresponded with 
Todd’s standard 25 would be described as having a skeletal age (S.A.) of eleven 
years three months, 7.e, his skeletal maturation would be twelve months behind 
the standard for his chronological age. Many other workers have since produced 
independent data on skeletal age, using principally the wrist, knee and ankle as 
sites of comparative study. Thus Vogt and Vickers (1938) gave diagrammatically 
three percentile ratings for ossification of the wrist and ankle from birth to six 
and a half years, and Greulich and Pyle (1959) have published a revised atlas 
of skeletal development. In using these standards, however, it must be remem- 
bered that they are based on North American data which are unlikely to be 
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strictly applicable to other populations, and that allowance must also be made 
for secular changes. A method of assessing skeletal maturity from radiographs 
has also been described by Acheson (1954). 

Sex-differences in. developmental and skeletal age become obvious when 
large groups of normal boys and girls of similar chronological age are compared. 
Skeletal maturation in girls (as shown by the average or standard) is found to be 
consistently in advance of that of boys from birth onward, and skeletal maturity is 
reached approximately two years earlier. In early infancy the differences are not 
as great but are clearly recognisable, and throughout childhood there is an average 
difference of approximately eighteen months. This earlier maturation of girls 
brings out clearly the distinction between size and maturation. Except for a short 
period of their lives related to earlier pubertal growth (see below), girls are on the 
average no larger or actually smaller than boys of the same chronological age 
although their skeletal development is more advanced. The same is seen in the 
comparison of radiographs, where in the case of boys, individual bones may be 
larger than those of girls though the ossification of the hand and wrist as a whole 
is less advanced. 


It has been shown by Simmons and Greulich (1943) that skeletal age in girls 


correlates more highly with menarcheal age, 7.e. age of onset of menstruation, than 
do height and weight, and that girls with early, average or late menarche can be 
differentiated on assessment of skeletal maturity in advance of menstruation, The 
same appears to be true of age-onset of puberty in boys, and one can say that, in 
general, children with advanced skeletal development are likely to reach sexual 
maturity early, whereas those with retarded skeletal development will mature late. 

The relationship of skeletal age to present height has also some prognostic 
value in estimating 'terminal' or adult height (Bailey, 1946), though it is rather 
doubtful if the proportion of adult height reached at a given skeletal age is really 
as constant as has been suggested, even in those children whose skeletal age lies 


within one year of their chronological age. 
Dentition* 


The infant and child passes through successi zes of der evelop 
which are directly related to the feeding requirements vix. an initial period without 
erupted teeth, during which he is able to suck and ingest milk but not chew solid 
food; a period during the eruption of the first dentition when he becomes able 
to masticate soft solids and subsequently harder foods; and finally, with the 
gradual replacement of the deciduous dentition by more massive and stronger 
permanent teeth, he is provided with a dentition capable of biting and chewing a 
very great variety of animal and vegetable foodstuffs. 

The deciduous dentition. The deciduous or ‘milk’ teeth begin to calcify 
during the fourth month of intra-uterine life, but calcification is not completed 
until the fourth year postnatally and the roots are not fully formed until 
approximately two years after eruption. The complete dentition consists of twenty 
teeth, i.e. four central and four lateral incisors; four canines; four first molars; 
and four second molars. The time of eruption varies considerably in normal 
children, and the process of eruption of the crown of a tooth may last from one to 
three months during which time the gum is often sore or congested. Eruption 


* Data from Rix, R. E. (1956). 


ve stages of dental development 
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and shedding of the deciduous dentition tends to be slightly earlier in girls than 
boys. Average dates of eruption are as follows: 


TABLE 9 


Deciduous dentition Date of eruption 
* RNC “upper 
Central incisors < loer 8th month 
T f upper 
a < 10th month 
Lateral incisors lower oth mon 


First molars 
Canines 
Second molars 


12th month 
18th month 
24th month 


The deciduous dentition is gradually replaced by 
deciduous tooth being lost some months before th 
permanent tooth. As growth proceeds, the lower ar 


the upper arch, and the cha 
in Fig. 22. 


the permanent dentition, the 
e eruption of the underlying 
ch moves forward more than 
nging occlusal relationships of the teeth are shown 


IS YEARS 


FIG. 22. Changes in the occlusal relationship between upper and lower teeth. 


The permanent dentition. This consists of thirty-two permanent teeth viz. 
eight incisors, four canines, eight pre-molars and twelve molars. The m 
canines and pre-molars replace deciduous teeth. Again there is considerable 


individual variation in dates of eruption, the following being approximate aver- 
ages: 
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‘TABLE 10 
Permanent dentition Date of eruption 
Tirst molis j lower 6th year 
"upper 6-7th year 
Central incisors < lower 67th year 
| upper 6—7th year 
Lateral incisors J:lower goth year 
g , upper 8-oth year 
First pre-molars upper 10th year 
Canines lower 10-11th year 
lower 11th year 


First pre-molars 
Second pre-molars upper 
Canines upper 
Second pre-molars lower 
Second molars 

'Third molars 


10-12th year 
11-12th year 
11-12th year 
12th year 

17-2sth year 


the hardest of animal substances), 


Structure. The teeth consist of enamel ( 
hown in Fig. 23. The peridontal 


dentine, pulp, and cementum, arranged as s 


ar tooth. E, enamel. D, dentine, forming 


m of section of a mol 
ss of the tooth. C, cementum, a thin layer covering the 


mall foramina at the apices of the roots permitting 


Fic. 23. Diagra 
the greatest ma: 
roots. P, pulp, the s 
continuity with vascu 
a thin membrane between the roots an! 


lar nervous system. PM, peridontal membrane, 
d the bony socket, B. 


membrane lies between the cementum covering the roots and the bony socket. 
'The dentine is permeated by branching tubes containing protoplasmic fibrils 
which represent prolongations of the substance of the peripheral cells of the 
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dental pulp. Dentine continues to form slowly on its internal surface, thus 
gradually reducing the size of the pulp cavity. In the presence of caries involving 
the enamel, dentine formation serves to protect the pulp. 

Cementum also continues to grow slowly throughout life. It is attached to the 
peridontal membrane by white connective tissue fibres derived from the latter. 
The pulp is responsible for producing both the organic matrix and the calcific 


content of the dentine, and maintains the nutrition of the dentine via the dental 
fibrils. 


Methods of Studying Human Growth 

A very great deal of information relating to human growth has accumulated 
during the present century, and more particularly during the past twenty years 
with the maturing of a number of long-term longitudina 
below). Although some of the earlier observations are of little value owing to the 
techniques used being unreliable or unrecorded, sampling being faulty, or 
assumptions unjustified, there is now a general tendency to standardise methods 
and check their reliability, and to Present data with detailed statistical analysis. 

Several practical difficulties have to be faced in studying human growth, The 
first is its slowness, a complete study of growth of one individual requiring 
approximately twenty years, A second difficulty lies in the measuring of small 
children by techniques which will yield reasonably consistent results in different 
hands, and in avoiding the introduction of variables which may invalidate 
results. It has been shown, for instance, that Measurements of recumbent length 
of small children taken at different times of day may show average differences in 
the same child equalling three months’ growth (Kelly et al., 1943). Other factors 
which are difficult or impossible to control experimentally over long periods 
include effects of Season, diet, changing socio-economic. conditions, genetic 
factors, illness, co-operation of parents and child, and the like. Compared with 
the investigation of growth in other species, under strict experimental conditions, 
growth must still be regarded as relatively 
in mind that whilst statistical method can 
; lue in arranging sampling, in checking the reliability of 
e i „andin analysing and assessing data, it cannot convert faulty observa- 
tons into good ones, and that as a general rule more valuable information will be 
obtained by meticulous measurement by trained personnel of small well-selected 
samples, than by the pooling of measurements made on much greater numbers by 
many different observers using different apparatus. 

Cross-sectional Studies. Measurements carried out on stratified samples 
of healthy children in Successive age groups have served to show the mean and 
the variation of each measurement selected at each age. Ideally, the children 
forming one age group should be exactly the same age at the time of measure- 
ment, e.g. tenth birthday, More commonly, a substantial variable as regards age 
1$ introduced, and where the age-grouping is by years (e.g. children aged ten 
years and less than eleven years with a ‘central age’ of approximately ten and a 
half years) the variation of the measurements will include not only the normal 
Variation between children of exactly the same chronological age, but also a 


longitudinal variation between children up to six months plus or minus the 
central age. 


I growth studies (see 
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The standards provided by cross-sectional data are sometimes described as 
‘distance standards,’ i.e. indicating the distance that groups of children have trav- 
elled since birth. They have considerable value if their limitations are clearly 
recognised. It should not be assumed that by constructing a curve from the mean 
measurement of successive samples one is representing the growth curve of an 
‘average’ child, since even if the successive samples were strictly comparable, 
such a curve would smooth out the changes in growth rhythm which are charac- 
teristic of the individual. Furthermore, there is little value in comparing an indi- 
vidual child with the mean measurement at his own age unless the variation or 
scatter of the sample from the mean is taken into account. If this is done, one can 
determine where the child lies in relation to a group of healthy children of the 
same age. If he comes within the central 66 per cent as regards, say, height, it is 
of little practical importance whether he is slightly taller or shorter than the 
average. When he approaches the borderline of normal variation, e.g. when 95 
per cent of the children are taller than he, the likelihood of his being abnormal 
increases, since a number of pathologically tall or short children will overlap the 
two ends of the distribution curve. Again, if the child’s relationship to the mean 
for age changes radically over a period of time, e.g. if on first examination he lies 
easily within the central 66 per cent and a year later lies outside this central 
group, it can be assumed that he is growing unusually fast or slowly, since 
children tend to retain their relative position or percentile rating, at least until 


onset of puberty. 
The variation or sc 

sample is given by the stand 

curves from cross-sectional data, tl 


atter of measurements around the mean for a particular 
ard deviation.* In constructing ‘standard’ composite 
he curve representing the means should show 
on either side of it the curves representing mean + I S.D. and mean— 1 S.D. 
(or 2 S.D. if it is desired to illustrate a wider range.) Alternatively, selected 
percentile ratings may be substituted. An example of a record card for infants, 
showing the means t 1 S.D. for height, weight and head circumference is illus- 
trated in Fig. 24 (Boyd, 1948). Whilst the measurements of no single infant are 
likely to follow exactly any one of the lines, changes in position 1n relation to the 


mean and the ranges indicated are observed readily. f : 
Further uses of cross-sectional data lie in comparing one population with 


tion from the n ated by adding the squares of the 
easures from the mean, dividing by the number of observa- 
aking the square root of the result. If 


nean is calcul 


* The standard d 
deviations of the individual m 
tions (or by #n— 1 in the case of small samples) and takir ri k 
the distribution curve of the observations 1S normal’, i.e. symmetrical, with the mode or 
peak of the curve corresponding with the arithmetic mean of the series, 68:27 of the 
observations will lie within a range of plus and minus 1 S.D. from the mean, and 95:45 per 
cent within plus or minus D. from the mean. pela 

In constructing standards s important to know whether the distribution curve for a 


particular measurement is in fact 'normal', since if itis markedly skewed the above relation- 
ship will not apply. Most linear body measurements, e.g. height, stem-length, span, show 
an approximately ‘normal distribution curve, but that of weight (particularly in later child- 


hood) is likely skewed. To overcome this difficulty, distance standards often include 
d) is likely to be d on the frequency distribution of the 


selected percentile ratins Percentile ratings are based « ji 
eure e.g. heel The soth percentile rating is tho Leiden e a the 
series. 25 per cent of the observed measurements will be less than t ne 2sth pue e, and 
25 per cent greater than the 7sth. Commonly the PERET ient the 25th, 
soth, and 75th percentile are "ecorded, but the 3rd, roth, goth and 97th are sometimes 
added. The relative merits of using standard deviations and percentile ratings are dis- 


cussed by Tanner (1952)- 
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another, such as two different racial or geographic or socio-economic groups. 
Such data has also made possible the study of secular changes in growth, e.g. 
the comparison of the mean measurements of schoolchildren today with those of 
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Fic. 24. Chart for recording length, weight and head circumference of infants, 
The solid lines represent curves for growth for the standard population o 
male infants from birth through to the twelfth month. For each dimension, 


the middle curve indicates the average value for age. The upper and lower 
curves (mean +1 S.D.) bound the range of values observed for approxi- 
mately two-thirds of the standard population. The broken lines show 
superimposed the corresponding values for females. (From Boyd, J. D. 
1948. Amer. Y. Dis. Child., 76, 53.) 


schoolchildren of the same city in previous epochs. Recent studies on these lines 
have all shown that schoolchildren at the present time are both taller and heavier 
at all ages up to fourteen years than those children for whom comparable data are 


POSTNATAL GROWTH ISI 


available in carlier generations. This is well demonstrated by the mean heights 
and weights of London schoolchildren, when more recent measurements are 
compared with those of 1905-12 and even those of 1939 (see Fig. 25). Over a 
period of forty years, an average increase of approximately 3 in. (7:5 cm.) in 
height and 9 lb. (4 kg.) in weight was observed in London schoolboys (Weir, 
1952). A detailed study of the anthropometric data on British children from 1883 
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P Y igl f London schoolboys in 1905-12, 1938, 1949 and 
= rag AL CC. bmc shows increase in average height at 102 years. 
AG shows that the average height of a boy of 103 years in 1954 was that 
of a boy of 123 years in 1905-12. 


iti i 47 We de by Clements (1953), con- 
British Ass. Anthropometric Survey) to 1947 was ma 1 
lids m general Deras in average weight and stature which represented an 


a i :shteen months’ growth, e.g. an average child of six years being 
aa S iit iin of 75 es in 1880. The difference in = pem n 
weight of children of upper and lower income groups had been e ually us peri 
though not altogether eliminated. Weir (1952) had pronomi pides e 3 e 
changes in growth pattern, first in terms of age of attainment 0 ^ giv en Ma cp 
height (Fig. 25) and secondly in terms of rate of growth, and had also reached the 
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conclusion that the observed changes were essentially due to an acceleration. 
There is in addition evidence that this acceleration of growth is associated with 
earlier sexual maturation. Thus the median age of menarche of Edinburgh 
schoolgirls was found to be 13°49 years in 1951-53 (Provis and Ellis, 1955) com- 
pared with a mean of 15-04 years for Edinburgh women who had been school- 
girls at the beginning of the century (Kennedy, 1933), i.e. an acceleration of 
approximately eighteen months. The fact that children reach a given height or 
weight (or stage of maturation) at an earlier chronological age than in the earlier 
part of the century does not, however, mean that terminal height is necessarily 
increased to the same degree, Earlier maturation also results in earlier decelera- 
tion and cessation of growth. The available British evidence (Boyne, 1960) does, 
however, indicate a secular increase in average height, confirmed by French, 
Swiss and Scandinavian data, Whilst the increase is most marked in the lower 
income groups, it cannot be interpreted as due solely to improved socio-economic 
conditions or to the elimination of pathological states such as rickets which pro- 
duce stunting. It is probable that out-breeding of previously isolated communities 
has also been a significant factor in increasing average adult stature (Hulse, 1957; 
Broman et al., 1942). We are here presumably seeing the interplay of two factors, 
genetic control and environment. Whilst improved socio-economic conditions 
can accelerate maturation and the speed and effectiveness with which the growth 
potential of an individual is fulfilled, their effects are limited by the genetic 
control to which growth potential is subject. 
Longitudinal studies. In contrast to cross-s 
studies measure the growtl 
The introduction of the 
growth and also its acce 
development. Growth in 
measured and standards 


:tional studies, longitudinal 
h of one or more individuals over a period of time. 
time-factor makes it possible to study the velocity of 
leration or deceleration at any given age or phase of 
crements during known periods, e.g. years of age, can be 
of increment calculated in terms of the mean and stand- 
ard deviation, By comparing these with the growth increments of an individual 
child between, Say, the age of eight and nine years it is possible to say whether he 
has grown faster or more slowly than the average during this time, and when his 
growth during the previous and subsequent years is known, whether his growth 
is accelerating or decelerating during that year. Whilst there is no question that 
longitudinal studies can provide direct information about growth which can only 
be deduced indirectly or not at all from cross-sectional data, there are many 
practical difficulties in the long-term study of the same group of children for a 
number of years, and more particularly from birth to maturity. These include 
unbiased sampling in the first instance, loss of subjects during the investigation, 
changes of personnel, and expense. Nevertheless a number of North American 
studies on these lines have been completed (Tanner, 1948) and there are severa 
British studies, including the Oxford Child Health Survey, the Child Study 
Research Project (Moore et al., 1954), and one at the National Children’s Haie; 
Harpenden (Tanner, 1952). Many investigators have carried out short-term 
longitudinal studies related to a particular age-period or phase of development, or 
have combined longitudinal and cross-sectional data. Thus if all the children 
remaining in one school are measured twice at a year's interval, data will 2 
obtained on the growth increment of group A from five to six years, of group 

from six to seven years, etc. It will also be shown how closely the mean 
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measurements of group A at six years correspond with those of group B at the 
same age, an important point in interpreting cross-sectional data. Again, if 
groups of children of known birth-weight are compared at a given age, a longi- 
tudinal factor as regards weight is introduced into the cross-sectional data. 
The subsequent development of infants of low birth-weight is discussed in 
Chapter 4. 

Growth of the individual child. It has already been mentioned that ‘growth 
curves’ composed from the means of cross-sectional data will tend to smooth 
out the alterations in growth rhythm which are characteristic of the individual. 
These latter are illustrated in Figs. 26 and 27 which show the height and weight 
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ht and weight) of twin boys over a six-year period. 


Fic, 26. Growth curves (hei 6 t 
uibs. r^. Mns pubescent maturity grading.) 


(A = adolescent and P — 
ents in each, over a period of six years. The boys, 


who had never been separated, had been in the same residential school since the 
age of ten, and had been measured annually on the same day and at the same time 
of day when six and a half, seven and a half, etc. Both genetic constitution and 
environment were thus as closely comparable as is possible with human material. 
Maturity-grading at the age of fifteen and a half years and again eight months 
later, however, showed more advanced maturation in twin E on both occasions 
(twin E ‘adolescent,’ twin J ‘pubescent’). Comparison of the two figures shows 
that although the earlier maturing twin E was taller and heavier than twin J at 
all ages, height increment was almost identical between the ages of ten and a half 

a half and twelve and a half. With the 


and eleven and a half, and eleven and l 
earlier maturation of twin E, the curves diverge after the age of fourteen years, 


of twin boys, and annual increm 
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Le. the pubertal spurt of growth appears approximately a year earlier in twin E. 
It will also be scen that weight-increment is much more erratic than height- 
increment. Thus in one ‘lean year’ at the age of thirteen and a half to fourteen 
and a half (which was in fact 1944-45 when rationing was most rigorous), 
both boys failed to gain weight, though growth in height of the twin E who was 
reaching puberty continued undiminished. Again, however, the earlier onset of 
puberty in twin E is reflected in the height and weight-gains between fourteen 
and a half and sixteen and a half years, 


I072-- 12+ 122+ 13 
AGE IN YEARS 


lo |o 1512+ 


Fic. 25. Annual increments of height and weight of twin boys over a six-year 
period. (A — adolescent and P = pubescent maturity grading.) 


Anthropometric Methods 
measurement of infants is often limited to weighing, and of 
Schoolchildren to measurement of erect height and weight. Weight alone gives 
little indication of what is being weighed bone, muscle, fat, or water—whilst 
measurement of erect height is Open to gross error unless care is taken to position 
the child correctly. Nevertheless these two measurements, taken accurately, and 
considered together, are of considerable value in assessing the progress and well- 
being of the individual child. It is not proposed to consider the various indices, 
e.g. that of Tuxford (1942), which have been based on height and weight. Some of 
these relate H to W/W or H? to W, since height is a linear measurement and weight 
one of mass. During childhood (from approximately five years to puberty), 
weight increases logarithmically with increase in height, and some authors now 


The routine 
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prefer to plot log weight against height over this age-range when only the rela- 
tionship of weight and height is being considered. From the early Baldwin-Wood 
tables showing the expected weight-for-height at each age, have been evolved a 
variety of methods of recording height, weight and age in order to show graphic- 
ally whether a particular child is progressing normally within his expected growth 
channel. Of these the Wetzel grid (Wetzel, 1941) is one which has been widely 
used in North America, but has been the subject of brisk statistical criticism. For 
a detailed discussion of methods of recording growth data, see Tanner (1951, 
1952). 

"The measurements selected will depend on the purpose for which they are 
intended. If it is desired to assess the individual infant or child against either 
distance or velocity standards, calculated from a comparable population, pre- 
ference will be given to a few selected measurements which can be determined 
accurately and which will at the same time give information with regard to length, 
mass, and width or girth. The value of different measurements may be found to 
vary with age. Thus head-circumference, which is a useful measurement during 
infancy when neural growth is proceding with great rapidity, is of less importance 
during childhood and adolescence. Maturity-grading, on the other hand, becomes 
of greatest value with the approach of puberty. 

If the measurements are intended for the study of growth as such, it will be 
necessary to select those which will indicate not only overall size, but the contri- 
bution made by the various body components at each age, e.g. the ratio of stem- 
length to total length, and also individual body build. Unfortunately there is as 
yet no universal agreement either on the measurements used in different studies 
or on the techniques to be adopted. The following comments apply to some of the 
measurements most widely used in paediatric practice. 

Linear measurements. The most essential linear measurements are those of 
erect height and/or recumbent crown-heel length; sitting height and/or recum- 
bent crown-rump length. Direct measurements of the upper and lower limbs, 
and their components are commonly included in studies of growth but are of less 
value in assessing the individual child. f i 

Erect height. This should be measured against a flat surface, and the child 
encouraged to stand as upright as possible without lifting the heels from the 
ground. The heels should be slightly separated and the weight borne evenly on 
both feet. Heels, buttocks and dorsal region are brought in apposition with the 
upright surface and the head positioned so that the child is looking directly 
forward, with the Frankfort plane (external auditory meatus to lower margin of 
orbit) and the bi-auricular plane horizontal. A sliding headpiece is brought down 
sufficiently firmly over the vertex to compress the hair; care must be taken that 
the child does not flex the knees as this is done. Readings should be recorded to 


the nearest } in. or 0-5 cm. 


Whilst erect height is the measurement most commonly used for school- 


children, it is inapplicable to infants and unsatisfactory in pre-school children. 
Even in the older age groups it is subject to considerable diurnal variation, being 
greater in the morning than in the evening, and errors due to fatigue and faulty 
posture may be impossible to overcome completely. — 
Recumbent (crown-heel) length. The infant or child is placed supine on the 
measuring table (see Fig. 28), the feet firmly in position against an upright foot- 
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board. With the child lying straight, any flexion of the knees or arching of the 
back is overcome and the head positioned in the midline, with the Frankfort 
plane vertical. A sliding head-piece is brought into firm contact with the vertex, 
and the length measured as in the case of erect height. It will be found that an 
assistant is usually required for the accurate measurement of infants, and time and 
patience for that of pre-school children. In the case of older children, the meas- 
urement of recumbent length is in many ways more satisfactory than that of 
erect height, as it tends to reduce errors due to fatigue and posture, which affect 
boys and girls (particularly adolescents) unequally, Recumbent length is slightly 
greater than erect height. Palmer (1932) has produced conversion tables for 
measurements of supine length from 8o to 180 cm. for both sexes, On the average, 
supine length of boys from 110 to 180 cm. exceeds erect height by o's cm., the 
corresponding figure for girls being 1*1 cm. In pre-school children, subtraction of 


1 em. from supine length will give a close approximation to erect height for both 
sexes. 


Fic. 28. Measuring recumbent length of 
has perspex foot-piece and sliding head-piece with lateral flanges to prevent 
rotation; steel measure set in base. (Dr. J. Thomson.) 


a pre-school child. Measuring-board 


ioi height. The child sits on a box of known height (e.g. 10 ins. or 25 cm.) 


with knees apart and ankles crossed, The sacrum and dorsal region are placed in 
apposition to the measuring board, and measurements taken as for height. . 

Recumbent crown-rump (Stem) length. The child is placed on the measuring 
table with the ischial tuberosities against the foot-board and with the thighs and 
knees flexed at right a 


ngles. Measurements are then made as for recumbent 
crown-heel length, 


Lower-limb length. In place of direct measurement of lower limb length, the 
subtraction of sitting height from erect height (or of recumbent stem-length from 
recombent crown-heel length) will be equally informative for most purposes. 

Span. This can be measured in the erect position against a horizontal grid, 
the child standing upright with the arms abducted to a right angle from the 
trunk, the forearms supinated and the fingers extended. The measurement is 
taken from mid-finger-tip to mid-finger-tip. Alternatively, the child can be 
placed supine across the measuring board so that the abducted arms are in the 
long axis of the board. If the biacromial diameter of the chest (see below) is 


POSTNATAL GROWTH 157 


subtracted from the span, the result will represent approximately twice the length 


of the upper extremity. 
Comparison of linear measurements. Fig. 29 shows graphically the means of three 
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FiG. 29. Comparison of means of three linear measurements (recumbent length, 
recumbent stem-length, and span) of Edinburgh schoolchildren. (From 
Provis, H. S. and Ellis, R. W. B., 1955, Arch. Dis. Childh.) 


linear measurements (recumbent length, recumbent stem-length and span) of 
samples of Edinburgh schoolchildren aged five to eighteen years. It will be seen 
that whilst span is of the same order as total length, it is in both sexes slightly 
less than total length in the younger age groups and slightly greater in the older 
children, A much greater age-difference is seen when total length is compared 
with stem-length, the two curves diverging with increasing age, i.e. stem-length 
representing a progressively smaller proportion of total length in each age group 
due to the more rapid growth of the lower extremities. 

Measurements of width. Biacromial width and pelvic width should be 
measured with calipers, the child standing erect, and the tips of the calipers being 
fitted firmly against the bony points. Pelvic width is measured either as the intra- 
spinous width (taking the anterior superior iliac spines as the bony points), or, 
perhaps more commonly, as intercristal diameter. In the latter case, the calipers 
are fitted to the most lateral point of the crest of either ilium, using firm pressure. 

Comparison of the biacromial width and intraspinous pelvic width (Fig. 30) 
shows well-marked sex differences, shoulder width diverging from pelvic width 
to a much greater extent in older boys than in girls. 

d on a beam-balance with platform, The child 


Weight. This should be measure 
stands evenly on the centre of the platform, care being taken that no part of the 
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body other than the feet is touching the balance or wall. Balances should be regu- 
larly checked and adjusted if necessary. The recorded weight should represent 
naked weight. Younger children should be weighed nude, and older children 
in a standard garment, the weight of which is subtracted from the total weight. . 

Circumferential measurements. These include head circumference in 
infants and pre-school children; chest circumference; and leg girth. (Measure- 
ment of abdominal circumference is so unreliable that it is seldom used.) Each 
measurement should be taken with a steel tape with millimetre scale; if a cotton 
tape is used, it must be frequently checked for stretching or shrinkage. 

Head circumference is measured at the level of the most prominent part of the 
occiput and immediately above the supraorbital ridges, firm pressure being 
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FiG. 30. „Comparison of mean measurements of biacromial diameter 
and intraspinous pelvic width of Edinburgh schoolchildren. (From 
Provis, H. S. and Ellis, R. W. B., 1955, Arch. Dis. Childh.) 
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applied. This measurem 
usually included durin 

Chest. circumference 
chest midway between 
the measurement co 
expected, 


Leg girth is taken as the maximum circumference of the calf, when the child is 
standing with feet apart and the weight evenly distributed. d 
Skin and Subcutaneous fat. Stuart and Meredith (1946) recommende 
assessment thickness of skin and subcutaneous tissue in two situations, e.g. Below 
and lateral to the inferior angle of the scapula and immediately above the cres 
of the ilium (or over the triceps). The thumb and index finger are placed 3 cm. 


ent is of most value before the age of five years, and is not 
g school-age when neural growth is minimal. . 
should be measured in the recumbent position, with an 
expiration and inspiration. It is impossible to pap 
mpletely, and considerable experimental error is tO 
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apart and a double layer of skin and subcutaneous tissue elevated by approxi- 
mating the thumb and finger. ‘The measurement should be made with special 
calipers, e.g. the Harpenden skin fold caliper designed to exert a pressure of 10 g./ 
sq. mm. on the skinfold face at all openings up to 4o mm. Tanner and Whitehouse 
(1962) give standards for skinfold thickness measured over the triceps and below 
the scapula from birth to sixteen years of age. The left side of the body is used 
by convention. 

Body-build. Sheldon et al. (1940) have described a method of somatotyping 
adults based on a standardised technique allowing measurements to be made 
from photographs of the subject posed in three positions. Recognising that every 
individual possesses to some degree three types of build (described as endomorphy, 
i.e. showing soft, rounded contours; mesomorphy or muscularity ; and ectomorphy 
or linearity), each subject is assessed on a seven-point scale for each component. 


F Subje for somatotyping, showing the three standard positions. Heels 

A" are Esp peter and feet everted 10°; hands held away from sides to allow 
clear view of body contour. Subject rotated on turntable. Boy aged 14 years 
1 month. Maturity grading pubescent (early genital development with minimal 
pubic hair). (Courtesy of Dr. J. O. Craig.) 


Although the same descriptive terms are often used for children, it cannot be 
said that numerical somatotyping before terminal stature has been reached can 
be regarded as scientifically reliable, or that somatotypes remain strictly constant. 
However, photoscopy, or the examination of photographs taken in standard 
positions (Fig. 31), using a technique which eliminates photographic distortion 
(Dupertuis and Tanner, 1950) has added a valuable method of general appraisal 
of body-build which supplements anthropometry. With the onset of puberty, 
clinical assessment of the stage of maturity reached should be included in the 
records of the examination. The criteria for grading will be discussed subse- 


quently (Chapter 7). 
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Status at birth 


The size of the infant at birth represents the product of the duration and rate 
of his growth during prenatal life. Birth-size will already have been influenced 
by a number of the factors referred to above, e.g. sex, nutrition and heredity, 
including race. There is also a tendency for birth to increase with birth rank 
so that first-born infants are likely to be significantly smaller than later-born 
infants of the same parents. Again, the rate of growth of multiple foetuses (twins, 
triplets) is slower than that of singletons after approximately the 27th weck of 
pregnancy (McKeown and Record, 1952). The duration of gestation is of even 
greater importance, since premature birth will be evidenced by small size and 
immaturity, the degree of both depending on the degree of curtailment of the 
normal period of prenatal growth and development (see Chapter 4). 


Fic. 32. Three normal full-term infants aged one week weighing 124 Ib., 74 Ib. 
(average), and 54 Ib. respectively. 


Gestational age. It is seldom possible to determine the date of conception 
except in relation to the menstrual history of the mother. Ovulation normally 
occurs fourteen days before the first day of the next (expected) menstrual period 
and conception is only likely to occur within three days of ovulation. The normal 
gestational age of the foetus is calculated as 280 days tom the first day of the last 
menstrual period, 7e. that preceding ovulation. Even when menstruation has been 
regular and the cycle of normal duration, this calculation can only be regarded as 


accurate to +1 week. Errors of a month are occasionally introduced when a 
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period has been missed immediately before conception, or when post-concep- 
tional bleeding occurs at the time of the next menstrual period. 

Birth-weight of full-term infants. In any large series of full-term infants it 
will be found that there are very big variations in birth-size between otherwise 
normal infants, and that the largest infants will weigh double, or more than 
double, the smallest (Fig. 32). 

‘The distribution curves of weight for 243 male and 209 female infants of 
mixed birth-rank born at term in the same Edinburgh hospital (Ellis, 1951) are 
shown in Fig. 33. 
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Fic. 33. (From Ellis, R.W.B., 1951.) 


It will be seen that the distribution curves are approximately regular and 
symmetrically distributed about the mean, and that females tend to be smaller 
than males, the female curve lying to the left of the male curve. The means for 
the two groups were: males 7 lb. 9 oz. (3744 kg.) with a standard deviation of 
18 oz. (514 g.): females 7 Ib. 4 oz. (3:32 kg.) with a standard deviation of 15 oz. 
(423 g.). These values may be compared with Boyd's (1948) North American 
figures, viz.: mean birth-weight males 71 Ib. (3:5 kg.) with S.D. 14 oz. (400 g.) 
and mean birth-weight females, 74 Ib. (3-4 kg.) with S.D. 14 oz. (400 g.). 

A comparison made in the same Edinburgh hospital between first-born infants 
of mothers in Social Class III and Social Class V showed that the mean birth- 
weight for both males and females were slightly but significantly lower in the 


6 
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lower income group. ‘The mean birth-weights of African infants are again sub- 
stantially lower, though no valid conclusions can be drawn from this finding as to 
the relative importance of race and maternal malnutrition in influencing birth- 
weight. : 

Diabetes, or the pre-diabetic state, in the mother is liable to produce giant 
infants, and the maternal condition may sometimes be suspected before it has 
become clinically obvious by the birth of one or more infants weighing over 10 Ib. 
at birth. Indeed, a history of overweight births should be regarded as an indica- 
tion for a glucose-tolerance test on the mother to exclude a diabetic or pre- 
diabetic state. 

Weight-loss during the first three days of life is physiological. 

Birth-length of full-term infants. Measurements of crown-heel (CH) and crown- 


rump (CR) length in the neonatal period are of little value unless carried out by 
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Fic. 34. Distribution of CR length of full-term newborn infants. 
(From Ellis, R. W. B., 1951.) 


3 38 39 


trained observers using a suitable measuring board (Fig. 29), and paying par- 
ticular attention to positioning. Crown-rump length is measured in the same way 
as that described for recumbent length, but with the infant's ischial tuberosities 
placed against the foot-piece of the measuring-board, with the thighs and knees 
flexed at a right angle. Since the newborn infant tends to adopt the intra-uterine 
position with flexed limbs, it is sometimes easier to obtain an accurate OH 
ment of CR length than of CH length. CR is approximately two-thirds of C 


: s "ru d 
in the newborn, though a more accurate relationship is given by Scammon and . 
M 


Calkin's formula (1929) when both are expressed in cm. viz. CR = 0:66 CH 
Tos. ; 

The mean CH and CR lengths in the Edinburgh series (Ellis, 1951) are shown 
in Table 9 and the distribution of CR lengths in Fig. 34. 
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The mean CH lengths are comparable with Boyd's (1948) data. Few authors 
have recorded figures for CR length in full-term newborn infants, but since CR 
is frequently used in measurement of the foetus, and sitting height included 
in the measurements of the older child, it might well be included in the full 
assessment of the newborn. 

Prematurity (see Chapter 4). A number of authors have suggested other 
measurements in addition to birth-weight as indications of prematurity, e.g. 
crown-heel lengths of 47 cm. (183 in.) or less (Dunham, 1948), head circum- 
ference less than 33 cm. (13 in.) and crown-rump length less than 32 cm. (12$ in.) 
Although it has been shown in the case of foetal lambs that measurements of 
crown-rump length show considerably less scatter than those of weight in the 
latter part of pregnancy (Barcroft, 1946), it has not been established that in 
Surviving premature infants crown-rump length alone provides a substantial 
improvement on weight alone as an index of prematurity (Ellis, 1951). It would 
appear, however, that when two out of three measurements (e.g. weight, head 
circumference, and CH or CR length) are used together as indications of 
Prematurity, there will be fewer misfits than when weight is used alone. 

Postmaturity. Although the obstetric risks of postmaturity are well known 
(McKiddie, 1949), and include foetal distress, difficult delivery and anoxia, the 
Physical status of the postmature infant after birth has received less attention. 
Ballantyne in 1902 noted the association of postmaturity, desquamation, and 
absence of vernix, and referred to senility of the placenta in these cases, whilst 
Clifford (1945) and Taylor et al. (1952) found that yellow-staining of the vernix, 


not due to haemolytic disease, was associated with post maturity in 20 per cent 


and 30 per cent of cases respectively. Clifford (1954) described the postmaturity 
syndrome in more detail recognising three stages. In the first stage, loss of vernix 
resulted in the skin appearing dry or cracked, whilst the infants were open-eyed 
and alert; they appeared ‘malnourished’ although the average weight was 7 lb. 
6 oz. In the second and third stages, discharge of meconium into the amniotic 
fluid had resulted in an increasing degree of yellow staining of the vernix, skin, 
nails and cord, Clifford concluded that the syndrome is related to placental 
dysfunction due to senescence after term is reached; that postmaturity (taking a 
gestational age of over 300 days) has an incidence of approximately 5 per cent, 
Corresponding with the findings of Kortenoever (1950), and that the major 
degrees of postmaturity carry a high foetal mortality. His figures suggest that the 
Postmature infant does not increase significantly in weight after term is reached 
owing to functional insufficiency of the placenta, but that some growth in length 
Continues, Increased length and head circumference, associated with advanced 


ossification, were also noted by Ballantyne (1902) and Ballantyne and Browne 
(1922), and continued growth and hardening of the foetal head between forty and 
Macdonald (1954). 


forty-four weeks' gestation has been confirmed by 
Growth and Development during Infancy 

During the first two years of postnatal life, the infant grows rapidly but at a 

Speed whichis constantly decelerating. If his postnatal growth is compared with the 

8rowth of the foetus (Fig. 3) it will be seen that, in the case of the full-term infant, 


thehighest velocity of growthisreached during the last three months of intrauterine 
ife, and that each subsequent three month period is characterised by a slower rate. 
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Table 11 shows the mean weights and lengths of full-term singleton first-born 
infants of both sexes during the first year of life (cross-sectional data). 


"TABLE 11 


Crown-heel and Crown-rump Lengths of Newborn 


CH CR 


Mean S.D. Mean S.D. Mean S.D. Mean S.D. 
Gn) — Gn) (cm) (cm) (in) (in) (cm) (cm) 


Males s 19:98 0:77 50°71 1:95 13°45 0:62 34:26 1.55 
Females . 19:62 o:82 49°80 2:08 13:22 O54 33°59 1°36 
TABLE 12 


Crown-heel Lengths and Weights of Full-term First-born Singleton Infants 
During the First Year of Life (Means and S.D.) 


(From cross-sectional data of Dr John Thompson, 1955) 


BOYS 


ee 


Age Length S.D, Length — S.D. Weight S.D. Weight S.D. 
weeks in. i 


in. cm. cm. lb. oz. oz. kg. kg. 
2 204 o8 51-7 2'0 8 I "4c 9:39 
4 21.0 o7 53'3 1*9 H 8 i i5 082 
8 22:3 o8 36:6 21 10 8 22 4°76 o6: 
12 235 o8 597 2:0 12 8 23 5:67 0°66 
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20 25:2 o8 64-0 2:0 15 6 26 6-98 973 
24 25:9 o8 [T2] 2:0 16 12 28 7:60 o8 
28 26:5 o:8 67:4 r9 17 15 31 84 o'88 
32 271 o8 68-8 2:0 18 5 31 8:59 087 
36 277 97 704 ' 19 5 29 grog 0,82 
40 28:2 o:8 7rs5 zı 20 9 30 9'31 ls 
44 28:5 og 72:9 22 21 7 34 971 EH 
48 29'I o'9 73:9 2:3 22 2 38 10°04 d 
52 29:6 og 751 23 22 12 38 10:33 e 
GIRLS 
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44 28:1 og 71-3 253 20 6 36 9°23 : p 
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Now After the initial loss in the newborn period, the infant gains on the 
see són Ib. (4:5 kg.) during the first six months of life. Within wide limits, the 
er increments of infants of the same sex tend to be independent of birth- 
| E F Thus, an infant weighing 6 lb. at birth might be expected to weigh 
cum 16 lbs. at six months, and one of 9 Ib. birth-weight 19 Ib. (It 

ows that the conception of an infant doubling or trebling the birth-weight at 
Particular ages is apt to be misleading unless it is made clear that a baby of 
average birth-weight is referred to.) 

During the second six months, the weight-gain is less (approximately 53 Ib. 
Or aS kg.), and at a year of age a male infant is likely to weigh approximately 
e Ib. (7 kg.) more than his birth-weight. (Exceptions to the general tendency 
or weight increment to be independent of birth-weight are of course found, 
eg. first-borns, which are likely to make good some at least of their handicap 
during the first year of life.) 

: It has been shown (Parfit, 1951; Thomson, 
infancy is to some extent dependent on sex, an 
infants are matched for birth-weight, the weight-gain of males is greater than 
that of females. At the end of the first year, therefore, differences in birth-weight 
are still likely to be reflected in differences in total weight, and males will on the 
average be heavier than females of similar birth-weight. During the second year 
when the infant is becoming increasingly mobile and active, the tempo of weight- 
gain slows down still further, and a total gain of approximately 5 Ib. (z3 kg.) 
Over the twelve-month period is an expected average. 
y Length. As in the case of weight, increase in length during the first year is 
relatively rapid, but the speed is progressively decelerating and continues to do 
so during the second year. ‘Thus the male infant gains approximately 8 cm. during 
the first three months, 6 cm. during the second three months, 9:5 cm. during the 
Subsequent six months, and approximately 12 cm. during the whole of the second 
Year. The corresponding increments for female infants are slightly less, but follow 


à similar pattern. 

The head. At birth, six fontanelles 
small occipital fontanelles lying in th 
(the sphenoidal and mastoid) lying in re 


aia? angles of the parietal bone respec r 
rane (persisting parts of the membranous skeleton). Of these the anterior 


fontanelle is of principal interest clinically, since its size, tension, and time of 
closure may be modified by disease. Thus increased intracranial pressure in 
infancy will be recognisable by bulging or tension of the fontanelle, and when 
acting over a long period will increase the size and shape of the bony aperture; 
rickets and cretinism will delay closure. Even in health, however, there is wide 
individual variation in the age at which the fontanelle is no longer clinically 
patent. Aisenson (1950) in a series of 1677 New York infants found that 
the age of closure varied from four to twenty-six months, and that the mean 
age of closure was 13:5 months. In infants included in the Oxford Child 
Health Survey, however, Acheson and Jefferson (1954) found that the mean 
age of clinical closure was slightly later, viz. 16:3 months (boys) and 18:8 
months (girls). Mean age of radiological closure was 17:9 and 19:7 months 


respectively. 


1954) that weight increment in 
d that when male and female 


are normally present, the large anterior and 
e midline and the small paired fontanelles 
lation to the antero-inferior and postero- 
tively. They represent sheets of mem- 
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Circumference of the head increases extremely rapidly during infancy, the 
increase reflecting the general growth of nervous tissue shown in F ig. 20. The 
average circumference at birth of 13} in. (34:6 cm.) increases by approximately 
2in. (5-1 cm.) during the first three months and by a further 11 in. (3:2 cm.) during 
the second three months; at twelve months the mean circumference is 18:3 in. 
(46:6 cm.) and during the second year a further increase of 1 in. (2:54 cm.) occurs. 
Measurements of girls are on the average slightly less than those of boys at all 
ages, the difference being J in. (1:2 cm.) from six months to two years of age 
(Meredith, 1946). 


The Pre-school Period 


From the age of two to five years, growth proceeds more slowly than during 
infancy with an average annual increment of approximately 4} to 5 Ib. (2 to 2:25 
kg.) in weight and a slightly decelerating increase in height (approximately 33 in. 
between two and three years of age, and 21 in. between four and five years). 
The increase in height, however, is often sufficient to make the child appear to be 
‘getting thinner’ and to cause parental concern unless it is pointed out that it is 
normal for the rounded contours of infancy to be gradually replaced by the more 
linear ones of childhood during this phase of development. Although the pre- 
school child is less vulnerable than the infant, he is exposed to a wider range of 
risks, particularly infections, and growth may readily be affected by adverse 
environmental conditions during this period. 

With increasing age, the variation in individual growth becomes greater. The 
data of the Oxford Child Health Survey (Acheson et al., 1955) for weights and 
heights during the pre-school period are given in Table 13 by courtesy of the 


TABLE 13 


Heights and Weights of Pre-school Children (Means and S.D.) 


(Data of Oxford Child Health Survey, Acheson et. al. 1955, Lancet) 


BOYS 


Age Height S.D. Height S.D. Weight S.D. Weight S.D. 
Yrs. in. in. 


cm. cm. lb. lb. kg. kg. 
2 33°95 1:39 86:2 35 27°76 323 12.59, 1'47 
2} 35:62  r44 oos 37 2989 355 1336 'rór 
3 37:28 1:60 947 4u 3221 "E 14-61 187 
3i 3884 — r69 987 — 43 3469 — £62 — 1974 ama 
4 4910 — r74 — 1020 44 3675 — 499 1667; 22 
4i 41°52 1:79 1055 45 38-94 512 17:66 242 
5 42775 1:90 108:6 48 41'OI 5:85 18:60 2:65 

GIRLS 

2 3319 r27 84:3 32 26:14 340 11:86 rar 
2$ 35:08 1°45 89:1 3573 28:62 3°55 12:98 I a 
3 3671 1:45 93:2 37 3102 413 14:07 ror 
34 38:34 145 974 By 33°21 4:28 15:06 104 
4 39:76 1°53 1009 3:9 35:60 5:04 16:15 2 28 
4i 4104 1:60 104:2 41 37:68 5:24 17:09 23 
5 42:38 1:772 107:6 44 39°78 5:71 18:04 2:59 
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authors. It will be seen that the standard deviations increase with increasing age 
and that at almost all ages the S.D. for height is slightly less for girls than boys. 


Childhood, Puberty and Adolescence 

s to onset of puberty) the child shows 
t (approximately 5 lb. from five to six 
both sexes), with an almost uniform 


During the early school period (five year 
a slight increase of annual weight incremen 
years and 6 Ib. from nine to ten years in 
height increment of 2 to 2] in. As indicated above, weight increases logarithmic- 
ally with increase in height during this phase of development. 'The growth of 
lymphoid tissue at this time often results in the tonsils being regarded as abnorm- 
ally large when they are in fact following their course of physiological develop- 
ment. 

Boys are on the average heavier than girls of the same age throughout early 
childhood, although the skeletal development of the latter is more advanced. The 
erect height of boys is also slightly greater than that of girls up to the age of about 
eleven, but these differences in standing height are very small (in the order of 
o'5 tor cm.) and may not appear consistently when recumbent length is measured, 
since this tends to eliminate differences of posture. 

With the earlier age-onset of puberty in girls (the first signs of secondary sexual 
Characters appearing at an average age of eleven and a half years compared with 
thirteen and a half years in boys), the spurt of growth which characterises early 
Sexual development also occurs approximately two years earlier in girls. Since 
puberty occurs at widely different ages in different individuals, the pubertal spurt 
of growth is demonstrated much more clearly in longitudinal measurements of 
individual children, or of groups of children reaching the same stage of matura- 
tion, e.g. menarche at the same chronological age, that it is in cross-sectional data 
based on age alone. However, it is found that the average heights and weights of 
girls equal or exceed those of boys from approximately cleven and a half to thir- 
teen and a half or fourteen years. The male spurt of growth then results in boys 
regaining their lead, and during the later teen-ages (when the growth of girls is 
decelerating rapidly or ceasing) the differences between the sexes becomes in- 


creasingly marked. i . 

Table 14 gives cross-sectional data on stratified samples of Edinburgh school- 
children from five to eighteen years of age. It should be noted that the weights 
represent naked weight and that allowance for this should be made in compari- 
ights are measured in 


Sons with other data, e.g. London schoolchildren where wet 
indoor clothing; and also that ‘length’ represents recumbent length and not erect 


height, which is slightly less than length (see p. 156). Comparison of the means of 


length and stem-length is shown in Fig. 29. . 
Where growth is measured in relation to sexual maturation rather than chrono- 


logical age, it is found in girls that the maximum increment in stature occurs 
during the year preceding onset of menstruation (Simmons and Greulich, 1943), 
and that the menarche is followed by rapid deceleration and cessation of growth. 
Girls who reach the menarche early are on the average taller and heavier during 
childhood than those that mature late; their weight-for-height is also greater, and 
their pubertal spurt of growth is more rapid and of greater degree. Their growth, 
however, ceases earlier than those who mature late but grow more slowly over a 
longer period, so that the terminal height of girls with early menarche may be less 
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TABLE 14 


Recumbent Length, Stem-length, and Naked Weight of Edinburgh 
Schoolchildren (Means and S.D.) 


(From cross-sectional data of Provis and Ellis, 1955, Arch. Dis. Childh.) 


BOYS 
Central Stem- 
age Length S.D. length S.D. Weight S.D. 
(years) cm. cm. cm. cm. kg. kg. 
E 1093 49 62:5 3'0 19:0 21 
[2 1154 6:2 64:9 3o 21:0 28 
76 122:1 58 67:5 2:9 23:8 2:6 
85 1252 5I 68:5 27 25:2 28 
9'5 1305 59 708 2:6 275 Ee] 
10:5 13670 6-0 72:8 2:5 303 38 
116 141°3 67 753 34 334 sr 
12:6 14811 T9 778 37 370 5:6 
3:5 1525 8s 799 41 42'0 78 
PE 1504 gi 83:3 46 46:0 78 
154 167:2 8-7 87-7 50 54°6 8:9 
16:6 1735 8-3 9r6 47 60-6 84 
17:5 17377 6:9 92:4 36 62:5 9'7 


GIRLS 


o 


5 1104 5'0 62:5 2:5 15:9 22 
6'5 115:6 6:0 64:5 2:9 20:8 35 
75 121:I 52 66-9 2:6 2353 32 
8s 1254 6:3 68-8 32 24:8 31 
9'5 1302 6:1 703 2:9 27:9 43 
105 1354 72 72:6 34 29:6 ides 
Ir 1414 T 755 34 338 st 
1255 1484 — 72 792 37 38:9 Gro 
13°5 1551 74 83:3 44 448 TS 
1455 1571 75 84-6 4o 481 84 
154 162:1 5:3 87:5 32 52:9 78 
16:5 162:8 5:3 87:8 2:9 54:6 6-6 
17:5 1643 67 89:9 33 570 ad 


the point defined as onset of ‘adolescence’ in both sexes, gain in weight € 
tinues throughout the adolescent period. During this latter period also sexua 
dimorphism becomes more marked by increasing shoulder-width and muscula- 
rity in males; in females pubertal growth and remoulding of the pelvis is already 
Well advanced before the menarche (Greulich and Thomas, 1944). The age e 
Which growth in stature entirely ceases depends largely on the age at which 
sexual maturation occurs, but will on the average be one to two years later 1n 
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males than females, Clements (1954) gave 17 years g'o8 months for boys and 
16 years 2:71 months for girls as the mean ages at which growth in stature ceases. 
Other aspects of puberty and the endocrine control of growth during this period 


are discussed in the succeeding chapter. 
R. W. B. ELLIS 
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Chapter 7 


PUBERTY AND ADOLESCENCE 


The term puberty is used in the medical and legal literature to describe several 
slightly different phases of sexual maturation lying between childhood and adult- 
hood, e.g. the point in time at which procreation becomes possible, or the period 
leading up to or following this point. For clarity in the present chapter, the term 
non-pubescent' is applied to children showing no evidence of secondary sexual 
characters or genital maturation; ‘pubescent’ to those in whom secondary sexual 
characters and early genital development are appearing; and ‘adolescent’ to girls 
who have reached the menarche (first menstruation) and to boys who have attained 
a stage of sexual maturation to be defined below, but are not yet fully adult. (This 
definition of adolescence is arbitrary, since the term is often used to cover the 
whole period between childhood and adulthood.) The transition from one phase 
of development to the next is not an abrupt one, since even the menarche (which 
Is most readily determined in point of time) is not necessarily coincident with 
ovulation, and there is no fixed time-relationship between the appearance of the 
various indices of sexual development described. Although the physical and emo- 
tional changes which occur during the process of sexual maturation follow each 
other with a rapidity which is only comparable to the speed of development of 
the infant during the first two years of life, it should be clearly kept in mind that 
Sexual maturation represents a transition period lasting three or more years, and 
Involving physical and emotional problems peculiar to itself. 


Clinical Manifestations of Sexual Maturation 

rised by five closely interrelated features: 

f growth (see Chapter 6), which commonly begins 
ches a maximum shortly before or after the 
bsequently decelerates rapidly until adult 


Stature is reached with fusion of the epiphyses of the long bones, Rapid increase 
in weight often continues after deceleration in height-increment has begun, and 
the period of maximum weight-gain is not necessarily coincident with that of 


height. 


This period is characte 
1. The pubertal spurt o 
carly in the process of maturation, rea 
adolescent’ grading is attained, and su 


2. The appearance of secondary sexual characters. 
3. Rapid growth and development of the gonads and genitalia. 
4. A general readjustment of endocrine balance resulting in the establishment 
of menstruation and ovulation in girls and of spermatogenesis in boys. 
5. Emotional development and personality changes, which may be manifested 


by a variety of behaviour difficulties, frustration and self-consciousness before 


adult poise is attained. 
Although some children ar 

the smooth waters of childhoo: 

often one of difficulty and embarrassm 


e more fortunate than others in passing easily from 
d to the troubled sea of adult life, the transition is 
ent, and should always call for sympathetic 
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handling. The rapidity of growth tends to make the adolescent awkward. and 
ungainly; the boy may be dismayed by his large hands and feet, his acne and 
breaking voice, and the girl by transient obesity, or by her breast development 
and problems of menstruation, Both sexes usually experience a great increase of 
appetite coincident with their maximum growth; minor digestive disturbances, 
probably related to the rise in gastric acidity which occurs during puberty, and 
symptoms suggestive of mild hypoglycaemia are common, Vasovagal instability, 


Fic. 35. Fat deposition of girdle- Fic. 36. Gynaecomastia in a 
distribution giving a pseudo- pubescent boy aged thirteen 
feminine contour in a pubes- and a half years. 
cent boy aged thirteen years. 


manifested by blushing, tachycardia, or even fainting attacks, is very much more 
frequent at this time than during childhood. 

Secondary sexual characters. Whilst there is no fixed order of are 
or development of secondary sexual characters, there is a general pattern aj 
either sex to which most children conform. It is, for instance, very pos ote 
for axillary hair to appear before pubic hair, though this may occur. The spee 
with which one character follows another, however, varies greatly in different 
individuals, and although secondary sexual characters will ultimately accentuate 
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the differences between the two sexes, transient characters of the opposite sex 
e. Thus, whilst breast-development is essentially 
a female character, a slight degree of gynaecomastia (Fig. 36) is very frequently 
seen in boys. Deposition of fat over the hips and shoulders may also give 
pubescent boys a pseudofeminine contour which is lost during later adolescence 


(Fig. 35). 
Males. The earliest change, apart fro 


are often seen during pubescence 


Wm m accelerated growth which may precede 
It, 1$ the appearance of non-pigmented ‘vellus’ or fine hair at the root of the penis. 
‘This is followed by the growth of occasional, darkly-pigmented, straight hairs 
in the pubic region, which are followed in turn by the more characteristic curled 
pubic hair, which appears first at the root of the penis and then forms a band 
across the pubic area immediately above. It is usually some months before the 
pubic hair spreads over the whole of the area characteristic of the female escut- 
cheon and forms an inverted triangle; during this time extension also occurs 
downward on either side of the scrotum, and sparse, straight pigmented hairs 
ac. The next stage of development is marked by the 


commonly appear in the axill 
r aspect of the thighs, extension back- 


appearance of finer dark hair on the inne 
ward of the pubic hair to the anal region, and more profuse growth of axillary 


hair. The ‘adolescent moustache’ (short, sparse hairs at the outer margin of the 
upper lip, extending towards the midline) usually appears about this time, and 
may be associated with a slight growth of soft hair on the chin or cheeks. The eye- 
brows become heavier and tend to meet in the midline. The final distribution of 
male body-hair, viz. extension of pubic hair up the median raphe to the umbilicus; 
spread of finer hair over the lower abdomen, thighs, lower legs and outer aspects 
of the forearms; appearance of pigmented hair on the chest; and a strong growth 
of facial hair, is usually not achieved until late adolescence or early adult life, 
When marked differences are seen in the degree of hirsuties of normal individuals. 
The recession of the hair line over the temples is also a late manifestation of 


male maturity. 

Gynarcomastia. The nipples normally enlarge slightly during pubescence, 
and the areolae become pigmented. In those boys in whom this stage of develop- 
ment is associated with transient fat deposition of feminine distribution, a con- 
Siderable degree of subcutaneous fat may appear in the breast region and simulate 
breast development. Apart from this, however, a true gynaecomastia, or develop- 
ment of mammary tissue, attached to the nipple and palpable as a firm nodule, 
Occurs in about 4o per cent of pubescent boys. It may be unilateral or bilateral. 
In some cases, particularly when there is no excess of subcutaneous fat around 
the nipple (Fig. 36), the breast-enlargement is closely similar to that first seen in 
pubescent girls. Whilst obvious pubescent gynaecomastia is likely to prove 
embarrassing and may cause some slight discomfort, it will commonly disappear 


Spontaneously during later adolescence (usually within eighteen months of its 
appearance). However, if there is in addition evidence of protracted hypogon- 
adism, nuclear sexing of buccal smears and examination of the sex chromosomes 
should be undertaken to exclude Klinefelter's syndrome. 

Voice, The ‘broken voice’ is one of the most characteristic changes observed 
in the adolescent boy. The change in pitch is due to the rapid growth of the 
larynx and lengthening of the vocal cords which occur about the time of transition 
from pubescence to the later stage of maturity described as adolescence. During 
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the short period of "breaking', the pitch is variable and the true adult pitch. asso- 
ciated with full growth of the Adam’s apple may not be established until late 
adolescence. In addition to change in pitch, however, there is also a change in 
quality or timbre which distinguishes the voice (more particularly the vowel 
sounds) of both male and female adults from that of children. This is p pec 
on the enlargement of the resonating spaces above the larynx, due to the rapio 
growth of the mouth, nose and maxilla which occurs during adolescence. When 
the tongue is humped up during speech, two spaces are formed —one from the 
larynx to the ‘hump’ of the tongue, the other from this point to the teeth. In the 
child both are small, but in the adult if one is made small the other is automatic- 
ally made larger. It is the sum of these resonating spaces which is responsible for 
the childish or adult quality of the voice. " 

Far Dzrosrriox. It has been mentioned that fat deposition of girdle or femi- 
nine distribution is not infrequently observed in pubescent boys. Since it is com- 
of concern, Unfortunately, however, it 
n diagnosis of adiposogenital dystrophy when 
evelopment, or when the deposition of fat over 
the pubis is sufficient to cause retraction of the penis. It is most undesirable to 
embark on hormone administration in such cas 
occur normally without its aid, 

SkiN. The sebaceous and apocrine sweat gl 
and genital and anal regions, dev. 


es, since sexual maturation will 


at the root of the nose and the appearance of 
€, whilst liable to occur in either sex, are considerably 
commoner in adolescent boys than girls, since the underlying skin changes are 
the result of androgenic activity. Thus in a series of boys aged eleven to sixteen 
e observed in approximately 20 per cent of those 
cent of those graded as pubescent, and 76 per 
nt (Ellis, 1946). A roughening of the skin in 
€ outer aspects of the thighs and upper arms), 
follicular keratosis, may be seen in both sexes 
, but again is commoner in boys than girls. 
Females. Vascularisation of the areolae and nipples is rapidly followed by the 
appearance of a palpable nodule of mammary tissue which, as it enlarges, remilis 
in visible prominence (the ‘bud’ stage). This is followed by an intermediate stage, 
in which breast and areola form a uniform elevation with little protraction of the 
nipple; this in turn by the ‘primary mamma stage’ (Reynolds and Wines, 1948) 
in which the areola and nipple form a definite secondary mound above the ae 
of the breast; and finally the mature stage is reached in which the fully-develope 
nipple projects from the wide pigmented areola which has receded. the 
PUBIC AND AXILLARY HAIR. Pigmented pubic hair usually first appears on ^| 
labia majora, subsequently spreading upwards to the mons and ultimately Res 
ing the pubic area with an escutcheon having a horizontal upper margin. gi zs 
hair normally appears during the development of the pubic escutcheon, tien 
average slightly before the menarche. Although during pubescence the e of 
tion of body hair may be closely similar in the two sexes the greater hirsuti 
the male becomes increasingly obvious during later adolescence. 


cent of those graded as adolesce 
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Genital Development 


„Males. The first unequivocal evidence of genital development may synchro- 
nise with the appearance of pigmented pubic hair, but may precede or follow 
the latter by a short interval. Both penis and testes show singularly little altera- 
tion throughout childhood; with the onset of pubescence the penis increases in 
both length and girth due to development of the corpus spongiosum and the 
corpora cavernosa, and the glans also enlarges in size. The body of the testis 
enlarges in relation to the epididymis and softens, the onset of testicular enlarge- 
ment normally preceding penile growth. An increase in weight of the testes from 
2 g. before eleven years to 17 g. at eighteen years occurs during sexual 
maturation (Stuart, 1946), and the body of the testis approximately trebles its 
length in the same time. The volume of the testis in ml., calculated by Lambert’s 
(1951) formula V = 0-71 x length x breadth?, has been estimated as 5 ml. or less 
in the undeveloped state, increasing to a mean adult volume of 31:1 ml. during 
puberty (Rundle and Sylvester, 1962). The growth of the prepuce follows that 
of the glans. There is very commonly an increased production of smegma 
beneath it, necessitating scrupulous cleanliness. The scrotum becomes more 
pendulous and wider peripherally than proximally. There appears to be no fixed 
order in which these changes take place, and whilst the testes and penis com- 
monly enlarge more or less at the same time, either the left or right testis may 
enlarge first, though the left testis is more commonly smaller than the right. 
Growth of the penis commonly follows the onset of testicular enlargement. The 
prostate, which has also remained small throughout childhood, enlarges rapidly 
during the later pubescent period, and becomes easily palpable on rectal exami- 
nation, There are no reliable data as to when mature spermatogenesis occurs in 
relation to the clinical signs of sexual maturation. It may reasonably be assumed 
that spermatogenesis is not an *all-or-none' process, but that the profuse pro- 
duction of mature spermatozoa is the end of a gradual process of maturation. It is 
also highly probable that there is considerable individual variation in the time- 
relationship of spermatogenesis to the appearance of secondary sexual characters 
such as pubic and axillary hair, but that in general it is characteristic of 


adolescence. 
Females. Clinical evidence 
enlargement of the labia majora 


of genital development is shown by gradual 
and minora and the clitoris during pubescence, 
associated with fat deposition over the mons. Bartholin’s glands become active. 
Rapid growth of the uterus occurs at the same time, though it does not assume 
adult proportions until later. The ovaries nearly double their weight between 
twelve and fifteen years. Simpkins (1932) described two types of follicle in 
childhood, the primordial, which lie in the primordial cortex and gradually 
degenerate until they finally disappear with onset of sexual maturity, and the 
primary, which are more or less constant from birth to sexual maturation, when 
their number increases. Three stages of development of these follicles with the 
approach of maturity have been described: (1) incomplete maturation, 
(2) complete or almost complete maturation without ovulation, which may be 
accompanied by anovular menstruation, and (3) full maturation with ovulation. 
The onset of menstruation, which occurs on the average two years after the 
first evidence of breast development anda year later than the appearance of pubic 
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hair, is in some cases preceded by one or more periods of abdominal discomfort 
without bleeding. Menstruation is often at first irregular with scanty or excessive 
flow and irregular intervals between the periods. Dysmenorrhoca is relatively 
common. It is sometimes many months before a regular cycle is established. 
Although the menarche will in some cases correspond with the first ovulation, it 
is not infrequent for a number of anovulatory cycles (which may in fact extend 
over one to three years) to follow the menarche. This is borne out by the observa- 
tion that a period of 'adolescent sterility’ (Montagu, 1946) commonly occurs 
amongst populations where marriage at or before the menarche is the general 
rule. It should be emphasised that although the onset of menstruation is often 
thought to be synonymous with capacity to procreate, this is not necessarily the 
case. The menarche is associated with changes in the vaginal mucosa, the cells 


not only altering from columnar to squamous form but also increasing in glycogen 
content. 


Clinical Maturity Grading 

Since sexual maturation is closely related to growth and physical performance 
(Espenschade, 1940; Ellis, 1948; Jones, 1949), medical records should include 
Some assessment of the stage of maturity reached at the time of examination, It is 
obviously undesirable to focus the attention of sexually-maturing children au 
this aspect of their development, and the more elaborate methods of maturity 
grading used in research studies (Shuttleworth, 1949; Greulich ef al., 1942; 
Schonfeldt, 1943; Stolz and Stolz, 1951; Rundle and Sylvester, 1962) and 
photoscopy (Fig. 37 and 38) will be inappropriate for routine medical examin- 
ations. The following grading is an attempt to provide a basis of assessment 
which is of clinical value, but requires a minimum of detailed examination, 

Girls. Since breast-development normally precedes the appearance of pubic 
hair by at least some months, the former can be taken as the first evidence of 
sexual maturation, and record of the latter omitted without great loss of accuracy. 
Children who show no evidence of vascularisation of the nipple and areola or 
mammary development are classified as non-pubescent. Those in whom there is any 
degree of breast-development but who have not reached the menarche are graded 
as pubescent, and those in whom the menarche has already occurred as adolescent. 
(There is usually no difficulty in obtaining the information as to whether men- 
struation has or has not occurred and this can often usefully be supplemented 
by inquiry as to regularity or otherwise of the cycle.) 

Boys. As medical examination of boys will normally include inspection to 
exclude undescended testis or hernia, a record of maturity can be made at the 
same time. Since there is no constant relationship between the appearance of 
pubic hair and early genital development (i.e. growth in size of penis and enlarge- 
ment of the body of the testis in relation to the epididymis), the grading of pon 
pubescent is given to children in whom none of these signs have appeared, ie 
pubescent when any one is already present. Although there will be a few ae 
line cases where there is difficulty in being certain of early genital Sarin ed 
the great majority can be graded on inspection alone. (In longitudinal ii 
such as that of Stolz and Stolz (1951) where a serial photographic technique hes 
used, evidence of genital development will of course be recognised earlier the 
on isolated inspection.) 
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ity in the same boy (a) aged 11 years, 


Fic, 37. Successive phases of matur 
pubescent, (c) aged 15 years, adolescent. 


non-pubescent, (b), aged 13 years, 


Sad id Gd 


in the same girl (a)aged 10 years, 


Fic. 38. Successive phases of maturity 
non-pubescent (b) aged 12 years, pubescent, (c) aged 15 years, adolescent. 
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PERCENTAGE OF BOYS NON-PUBESCENT, PUBESCENT, AND ADOLESCENT 
IN EACH YEAR OF AGE 
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Rather more difficulty arises in the adolescent grading. 'This is given when 
sexual maturation is well advanced, i.e. profuse pubic hair, plus axillary hair of 
whatever degree, plus well-marked genital development (substantial enlargement 
of both glans and girth of penis, plus testicular enlargement to not less than one 
inch in length with pendulous and rugose scrotum). If these several criteria are 
taken together, the number of doubtful gradings (which are unavoidable when 
there is gradual transition from one stage to the next) will be found to be rela- 
tively small. A less reliable criterion is to grade as adolescent those in whom the 
voice is regarded as ‘broken’. 

Figs 39 and 40 show the results of maturity grading applied to 1,730 Edinburgh 
schoolchildren, It will be seen, first, that the pattern is closely similar in the two 
sexes, but that girls on the average pass from one grading to the next approxima- 
tely two years earlier than boys. Second, it is seen that the most heterogeneous 
ages, i.e. those at which all three gradings are substantially represented, are 
twelve and a half years in the case of girls and fourteen and a half years in the case 
of boys. By the time school-leaving age has been reached at fifteen years, the 
grading is much more homogeneous. for girls, approximately 87 per cent being 
adolescent and none non-pubescent at this age. Thus the raising of the school- 
leaving age from fourteen to fifteen years has had the effect of throwing fewer 
non-pubescent children on to the labour market and has resulted in a greater pro- 
portion of children completing their period of pubescent development whilst at 
school, The social implications of this are considerable. From the point of view 
of the schools, the heterogeneous group of fourteen-year-old boys is probably 
the most difficult to deal with adequately owing to their varying physical and 
emotional development. On the other hand, there are obvious advantages in the 
majority of children having fulfilled at least a part of their pubertal spurt of 


growth before secking employment. 


Sexual Development and Endocrine Balance 


The physical changes which have been described represent one aspect of a 
general readjustment of endocrine balance occurring between childhood and 
adult life. Whilst the anterior pituitary, the adrenal cortex, and the gonads are the 

concerned, others are affected to a greater 


triad of endocrine organs most directly i i | 
or lesser extent, e.g. the thyroid. Thus the secretion of thyroxin, which is neces- 


sary for growth and skeletal maturation to be fulfilled, will be affected by any 
alterations in production of thyrotrophic hormone by the anterior pituitary, 
and temporary disturbances of thyroid function evidenced by thyroid enlarge- 
ment and tachycardia are frequenly seen during adolescence, particularly in girls 
in association with the menstrual cycle. Many of the physical changes which occur 
during sexual maturation might be compared, in miniature, to those seen in one 
of the major endocrine disturbances. Thus the girdle distribution of fat which is 
sometimes seen in pubescent boys and girls may mimic that of Frohlich’s 
syndrome; the rapid growth of the nose, mandible, and hands and feet is com- 
parable to that of acromegaly; the hirsuties, acne and growth of the labia majora 
in girls represent a minor degree of virilism; and the thyroid disturbances 


described may simulate Graves’ disease. 
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The exact mechanism by which the onset of sexual maturation is initiated p n 
particular time is still to some extent uncertain. It will depend both on the ol 
duction of the necessary stimulus (here the gonadotrophic hormones pip 
anterior pituitary) and also on the capacity of the target gland (the gonads] E 
respond. The production of gonadotrophic hormones is probably dependent i 


1. Increasing production of gonadotrophic hormones by the anterior pituitary. 
These include the follicle-stimulating hormone (FSH) and the luteinising hor- 
mone (LH); the latter is thought to be identical with the hormone stimulating 
the interstitial cells of the testis (ICSH). The production of a third gonadotrophin 
or luteotrophic hormone (L'TH), maintaining the corpus luteum, causing the 

i ; and possibly acting on the adrenal cortex has also 


In the female, FSH acts on the Graafian follicles, 


resulting in increase in weight 
of the ovary. LH (and possibly L'TH) act on the 


corpus luteum, with the produc- 


-eydig cells of the testis to produce androgens, 
Physiological action to androgens with other 
17-ketosteroids produced by the adrenal cortex, (The 17-ketosteroids including 
oys during late adolescence are probably one- 
third testicular and two-thirds adrenocortical in origin.) FSH stimulates the 
growth and development of the tubules of the testis, resulting ultimately in 
spermatogenesis. Je 
2. The rapid growth and development of the gonads brought about by their 
response to gonadotrophic stimulation is followed primarily by testicular anidro- 
gen-production in the male, and by oestrogen-production in the female. There a 
in addition a slight degree of oestrogen-production by the testis in the male, v 
possibly of androgen-production by the ovary. As, however, oestrogens are po 
produced from the adrenal cortex, it is probable that the adrenals are th 
principal source of oestrogens in boys. g f the 
The androgens in the male (both those produced by the Leydig cells o sii 
testis and those originating from the adrenal cortex) result in growth of the d 
the appearance of sexual hair, the adolescent spurt of growth, and icr 
muscular development; they also finally cause fusion of the epiphyses ife pe 
tion of growth. The oestrogens produced in the male are responsible 
Bynaecomastia and other ‘sex-inappropriate’ signs. 5 atria: 
In the female, oestrogens are responsible for the development of Ines B pes 
uterus, nipples and breasts. They are thought to have an inhibitory effect o 
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pituitary growth hormone, and growth in the female ceases shortly after the rapid 
rise in oestrogen which is characteristic of mid-adolescence. 

3. Adrenotrophic hormones produced by the pituitary (ACTH and possibly 
LTH also) stimulate the adrenal cortex to produce cortins and androgens in 
both sexes. The action of androgen in the male is described above. In the female, 
androgens are responsible for the appearance of sexual hair, growth of the labia 
majora and clitoris and such ‘sex-inappropriate’ signs as acne. 

4. Production of pituitary growth hormone ceases in late adolescence when the 
cpiphyses fuse, i.e, earlier in the female than in the male. 

5. The urinary excretion of gonadotrophins is minimal during childhood and 
increases rapidly during pubescence. 17-ketosteroids are excreted in very small 
quantities by children of both sexes up till the age of eight or nine years, after 
which the urinary content rises steadily to adult levels, being greater in boys than 
girls. Oestrogen excretion is also minimal in both sexes during childhood; it 
rises rapidly in girls during pubescence and to a much smaller degree in boys. 


Ovulation in girls is followed by the excretion of pregnanediol. 


Whilst the above is a necessarily over-simplified description of the hormones 
directly concerned with sexual maturation and does not include particulars of the 


menstrual cycle (see Brown, 1955; D'Amour, 1943; Pedersen-Bjergaard et al., 
1948; Kaiser, 1955), it will be seen that there is a highly complex interrelation- 
ship. Both boys and girls not only produce hormones responsible for ‘maleness’ 
or ‘femaleness’ respectively, but also, in lesser amount, hormones characteristic 
of the opposite sex. It is understandable that pubescence and adolescence are 
very frequently periods during which a certain imbalance is clinically recognis- 
able. Thus although the earliest secondary sexual characters to appear in pub- 
escence are normally sex-appropriate ones, i.e. breast-development in girls and 
pubic hirsuties in boys, these are frequently followed by sex-inappropriate 
characters before final stability of hormonal control is reached. 


Factors Controlling the Age of Sexual Maturation 


There is a wide physiological variation in age at which successive maturity- 
points are reached in different children, which may represent a difference of five 
years or more between very early and very late-maturing boys or girls. The 
maturation of girls has been shown (Figs. 39 and 40) to occur on the average two 
years earlier than that of boys. As in the case of growth and skeletal development, 
the age of sexual maturation is presumed to be under general genetic control, 
which may be modified by environmental factors. Unfortunately there are 
inherent difficulties in assessing the relative importance of different factors such as 
‘race’, climate and nutrition in human material, and in most large-scale studies a 
number of variables have been introduced which limit any but the most general 
conclusions. ‘Thus even the definition of ‘race’ in a manner satisfactory to a 
geneticist is often impossible, whilst different ‘racial’ or other groups may differ 
Not only in their genetic constitution but also in dietetic habits and environ- 


ment. 
Genetic factors. From experiments carried out on mice, Crew (1930) con- 
t of puberty was a genetic character, and that 


cluded that the age of attainmen i 
ed that precocity or early onset of puberty was 


the experimental evidence suggest ] 
dominant to retardation or late onset. Whilst the same may be true in humans, 
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the evidence is less conclusive. There are, however, many recorded examples of 
familial sexual precocity occurring without gross endocrine abnormality, e.g. 
27 affected males in four generations (Jacobsen and Macklin, 1952), which would 
certainly suggest a genetic origin; the pedigree recorded by Mortimer (1954) 
also shows sexual precocity occurring in males in four generations. . 

Climate. It is a popular belief that puberty occurs earlier in the tropics than in 
temperate climates, and this may be reflected in legislation, e.g. the legal age of 
consent or marriage. The weight of the existing evidence not only fails to support 
this view, but suggests that, amongst native populations in the tropics, puberty is 
no earlier, or actually later, than in Great Britain or America. A comparison of 
the age of menarche in two groups of Nigerian girls whose birth-dates were 
known, showed an average of 14:22 years and a median age of 14:40 respectively, 
compared with 13:73 and 13:6 ycars in Great Britain. A comparison of West 
African and British boys showed that the 
approximately the same a 
land (1950) in Ceylon found that the average age of menarche of girls in rural 
surroundings was closely similar to that reported for Nigeria, though for urban 

i frican studies were carried out on 
ironment would be above average for the 

British and tropical groups were not com- 

parable in other Ways such as protein intake, or incidence of parasitic infection. 
It can only be said that such studies have in general failed to demonstrate earlier 
sexual maturation in tropical conditions which include a variety of factors other 
than climate alone. There is experimental evidence, however, that moist heat can 
retard the growth and development of laboratory animals (Ogle, 1934). The effect 
of extreme cold is more uncertain, Mills (1937) put forward the view that carly 
development is stimulated by the ‘climatic drive’ of the central parts of North 
America and retarded by extreme cold or tropical moist heat, but the same ob- 
Jections apply to his figures when used for drawing conclusions from different 
groups living under differential en '"ironmental conditions, where climate is not 
the only variable factor, Most recent American studies have given earlier maturity- 
points than British studies of corresponding date, but it would certainly be 
unjustifiable to attribute this to climate alone. 
Diet. By severely restricting the diet of rats, Asdell and Crowell (1935) showed 
that the first oestrus was delayed to the 375th day of life compared with the sgh 
in the case of normally fed controls. The conclusion that severe dietetic restric- 
tion can delay puberty was reached by different observers in several of the 
occupied countries of Europe during the war years, and it appears probable that 
deficiency of first class protein coupled with deficiency of total calories is most 
likely to do so, (Experimental work indicates that deprivation of vitamin E affects 
fertility rather than onset of puberty.) 

Other factors, A large number of other factors, including season (Largus 
1938), rural or urban environment, leisure, fatigue, emotional stimulation an 
the like, have been Suggested as possibly influencing the onset of puberty. In 
Most instances the evidence is too tenuous to allow conclusions to be drawn. 
There is no doubt, however, that chronic disease, either generalised or affecting 
an essential organ, may delay puberty to a degree which justifies the description 


s pe ^ 2 a :ehmaniasis 
of ‘infantilism,’ Examples of the former include congenital syphilis, leishmanta 
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and chronic tuberculosis, and of the latter chronic renal disease and coelic 
disease. 

, Endocrine disorders. The major endocrine and neural disorders resulting 
in delayed or precocious puberty will not be considered in detail, and are only 
referred to in order to illustrate the various sites at which interference with 
normal development may occur. Retardation or failure in the establishment of 
puberty may result from: 

Hypogonadism, due either to primary agenesis and chromosomal abnormality 
(e.g. Turner’s syndrome in girls, Klinefelter's syndrome in boys) or to the effects 
of trauma, tumour, or infection. (Bilateral cryptorchidism will, if both testicles 
remain permanently in the abdomen, inhibit spermatogenesis, though not 
necessarily the appearance of secondary sexual characters; where there is no 
mechanical factor preventing descent into the scrotum, however, this will fre- 
quently occur spontaneously when the normal age of puberty is reached.) 

Hypopituitarism. This may be congenital or secondary to tumour in the region 
of the anterior pituitary, or to acquired disease. Hypopituitarism is likely to be 
associated with marked retardation of growth; when obesity of girdle-distribution 
occurs in addition, the hypothalamus is usually involved. The diagnosis of 


‘Frohlich’s syndrome,’ or adiposogenital dystrophy, is often incorrectly made in 


boys whose growth is not retarded, and in whom obesity is due primarily to 


exogenous factors. 
i Hypothyroidism. Severe degrees of hypothy: 
juvenile myxoedema) with result in generalis 


development, including sexual maturation. 
In addition to the above types, the term ‘idiopathic infantilism’ is applied 


to those cases, which may be familial, in which no primary lesion of an endocrine 
organ can be demonstrated. All the above disorders are relatively rare, and the 
great majority of cases in which delay in the onset of puberty has caused concern 
prove to be within the range of normality and not due to any pathological cause. 

True precocious puberty is even rarer than infantilism of endocrine origin. It is 
typically associated with advanced skeletal development and growth, although 
cases in whom fusion of the epiphyses occurs prematurely will be smaller than 
their normal contemporaries when the latter reach adolescence. Possible causes 


of precocity include. 

(1) ‘Tumours of the testicle in boys or granulosa-cell cysts of the ovary in girls. 
(In most cases where the ovaries have been explored, however, the occurrence of 
small multiple granulosa-cell cysts suggests a secondary reaction). In both sexes, 
primary tumours of the gonads causing sexual precocity are rare. 

(2) Hyperplasia or tumours of the adrenal cortex. These lesions will produce 
virilism in girls, 7.e. masculinisation with hypertrophy of the clitoris and hirsuties 
and in boys statural over-growth, appear- 


rather than true precocious puberty, 
ance of secondary sexual characters, and growth of the penis without corres- 


ponding development of the testicles or spermatogenesis. 
(3) Tumours of the pineal in boys and very rarely in girls, usually associated 


with some degree of hydrocephalus. 

(4) A variety of lesions of the central nervous system, including tumours of the 
floor of the third ventricle and inflammatory lesions of the mid-brain or infundi- 
bulo-tuberal region. In some cases of ‘idiopathic precocity, where no gross 


roidism (untreated cretinism and 
ed retardation of growth and 
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lesion has been demonstrated, it has been suggested that the stimulus to sexual 
maturation arises in the tuber cinereum (de Lange, 1943). 

In children in whom no other abnormality is found, it is often difficult to define 
what should be regarded as ‘precocity,’ Ze. without the range of normality. 
As an arbitrary definition, sexual maturation beginning before the age of seven 
years in girls or nine years in boys should be regarded as pathological, though it 
will be realised that pathological causes may operate after these ages, and that 
there is the usual age-overlap between the extreme range of normality, and the 
abnormal. The hereditary or constitutional nature of some of the idiopathic 
examples of sexual precocity has been referred to above. 


Normal Age of Sexual Maturation 


The great majority of studies of the age of sexual maturation have 
ut on girls, using the menarche as the most readily determined 
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Fic. 41. Percentage of girls who 
Standard based on 2,590 girl 
1950, Brit. Med. F) 


at a given age have attained the menarche. 
s. (From Wilson, D. C. and Sutherland, 1., 


point. Except in long-term longitudinal studies, figures have either been based 
on cross-sectional data, ;.e, determining the percentage of girls in each year of age 
who have reached the menarche, and calculating by probits or logits the median 
age at which so per cent of gi 1 
or by obtaining by questionn 
occurred and calculating the 


relying on memory of an event which may have occurred some years earlier) 
An example of the former method is shown in Fig. 41 (Wilson and Sutherlan h 
1950). The median age in this series was 13:49 + 1°19 years, and in the gis ci 
Series (Fig. 40) 13:35 years. The second method is exemplified by the distribution 
curve shown in Fig. 42, based on a questionnaire of 470 British nurses. The eA 
age in this series was 13°73 years. Both methods serve to illustrate the hie s 
physiological variation in different subjects, Thus Fig. 42 shows that whilst th 
mode of the curve lies between thirteen and fourteen years, and in 77 per cent 
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cases the menarche occurred between twelve and fifteen years of age, the spread is 


from approximately nine and a half y 


rears (three cases) to eighteen and a half years 
included cases in which 


(two cases). Some North American series of normals have 
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d in the ninth or even the eighth year, but since most 
f menarche is less than in Britain, 
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SECULAR CHANGES. As in the case of growth, comparison of carly and recent 
British studies strongly suggests that sexual maturation is occurring significantly 
earlier at the present time than fifty years ago. Thus Kennedy (1933), from data 
obtained from Edinburgh women, most of whom were schoolgirls at the begin- 
ning of the century, gave the average age of menarche as 15:04 years with a stand- 
ard deviation of 1770 years. This may be compared with the Edinburgh series of 
1951-53, in which the median age Was 13:35 years. Although the methods of 
ascertainment and sampling were not the same, the difference is so substantial 
that it provides strong confirmation of an acceleration of maturation as well as 
growth in the intervening years. Numerous studies in other countries have shown 
more clearly a secular trend towards earlier menarche, and ‘Tanner (1962), from 


data available from 1850-1950, assesses this as approximately four to six months 
per decade. 


Pre-menarcheal maturation. 


Female pubescence or the phase of development 
Starting with clinical evidence of 


breast-development and ending with onset of 
two to two and a half years. The age at which 
50 per cent of girls were non-pubescent and 50 per cent showed evidence of 
breast-development was 11730 years in the Edinburgh series, and Hogben et al. 


(1948) gave a closely similar estimate for English schoolgirls. North American 
data, however, have given a significant] 


ferred that an appreciable proportion of girls 
ore reliable methods of 
hormonal estimation now available (Brown, 1955), it should be possible to deter- 
mine the time-relationship between menarche and ovulation in individual 
children, and to assess first, the average interval between the two maturity-points, 
and second, whether this period corresponds with the phase of atypical menstru- 
ation preceding the establishment of a regular cycle, 

Male pubescence, The median age of onset in the Edinburgh series of day- 
school pupils was 1345 years, and 13-4 years in a previous study of boys in two 
English residential schools (Ellis, 1948). Bryan and Greenberg (1952), using the 
same criteria in their North American study, gave 13:1 years as the median age, 
but other American data (e.g. Stolz and Stolz, 1951) suggest that the average age- 
onset of pubescence may fall during the thirteenth year. The distribution curve 
for the Edinburgh series is shown in Fig. 39. $e 

The duration of pubescence for boys maturing at the average age appears fo Fi 
in the order of eighteen months to two years when the criteria of ‘adolescen 
grading given above are used, Jas 

Male adolescence. The age at which 50 per cent of boys were grade A 
‘adolescent’ and 50 per cent less mature was 15°35 years in the Edinburgh eim 
It will be seen from Figs. 39 and 40 that the curves for male and female e oe 
cence (the latter being based on menarche) are generally similar in shape, thé 
that the male maturity-points are approximately two years later than 
corresponding female ones, 
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It is probable that the male ‘adolescent’ grading represents a slightly earlier 
phase of development than that of mature spermatogenesis, for which Stuart 
(1946) gave an average of fifteen to sixteen years, this estimate being based on 
North American data. (A distinction should, of course, be drawn between the 
production of mature spermatozoa and the production of prostatic secretion 
with or without immature spermatozoa which will precede it.) The occurrence 
of spontaneous nocturnal emissions is suggestive of the stage of mature sperma- 
togenesis having been reached, but is so much influenced by extrinsic factors that 
it is unreliable as a maturity-point. 


Care of the Adolescent 


ern society provides greater problems for adolescents than 
and despite the increasing attention given to 
adolescence by teachers and employers, many of these problems remain largely 
unsolved. In a primitive community, the undertaking of adult work and respon- 
sibilities including marriage, together with the attendant adult privileges and 
outlets, is likely to be governed primarily by physical development and capacity. 
In civilised society, the long period of apprenticeship necessary for most types 
of adult occupation and remuneration, the taboos on sexual outlet, and the over- 


riding emphasis on chronological age rather than on development and matura- 
tion, give many adolescents a sense of frustration which is liable to lead to defiance 
of authority and conflict with society unless their energies and interests can be 
directed into channels which are socially desirable. 

Since pubescence and adolescence are essentially periods of sexual maturation, 


parents and other adults must honestly face the fact that sexual interests during 
this transition period are bound to be active and may even be as urgent as at any 
period of the life span. Although a more realistic attitude to sex is nowadays 
common, many adults (usually as a direct result of their own early upbringing) 
still adopt a shamed or repressive attitude to any sexual interest shown by the 
infant or child, and have already transferred a sense of guilt and subterfuge 
before adolescence is reached. In such cases it is clearly difficult or impossible for 
the adolescent to ask adult advice when this is most needed, even supposing that 
the adults available are competent to give it objectively. It should clearly be borne 
in mind that the aim of physical and emotional fulfilment in adult life is a satis- 
factory marriage relationship, and that adolescence is the period during which 
the young individual is developing toward that end. In the school environment 
which is primarily concerned with academic education or training, the adolescent 
often receives far less guidance in the field of human relationships than his or her 
apprenticeship for adulthood requires. 

It should also be realised that sexual impulse in the adolescent frequently takes 
some time to be clearly canalised towards the opposite sex. During pubescence, 
the child is likely to have an increasing interest in his or her own body, aroused 
not only by the endocrine changes which are taking place but by the appearance 
of secondary sexual changes and genital development. In some cases this is 
followed by a transient attraction to members of the same sex. This may be 
regarded more calmly if it is remembered that both boys and girls are producing 
hormones typical of the opposite sex, and that as adolescence progresses, andro- 
gens will become dominant in the male and oestrogens in the female. Admittedly 


The structure of mod 
for members of any other age group, 
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a small proportion of both sexes become emotionally arrested at this stage of 
development, but this does not affect the fact that the great majority of those who 
pass through it, reach the adult heterosexual phase which normally follows. 

'The adult attitude to masturbation, which according to Kinsey, has been 
practised by over 9o per cent of boys by the age of seventeen must be carefully 
adjusted to the individual concerned. It is now generally recognised that 
the only physical effect that the practice is likely to have is that of temporary 
fatigue, but that if it is accompanied by a profound sense of guilt, this latter may 
be emotionally damaging. If an individual child is already suffering from a sense 
of guilt, only harm can be achieved by adding to it. The attitude here might well 
be that masturbation is an experience which has been shared by almost all 
adolescent boys and adults, who have subsequently grown out of it, and that no 
permanent harm has been done. For those where it carries little or no guilt- 
feeling or anxiety, but in whom there is the natural desire to grow up, it may be 
put in the light of a mark of immaturity, a phase which is left behind when adult 
behaviour is established. In the exceptional case where obsessional masturbation 
is accompanied by other evidence of profound emotional upset, masturbation 
should be regarded as a Symptom rather than a disease, and the underlying 
disturbance investigated, 


The hygiene of adolescence should be established or taught before puberty 


Sing maturity, excessive demands on endur- 
g the period of most rapid growth. R. W. B. ELLIS 
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Chapter 8 


BEHAVIOUR DEVELOPMENT 


Tue study of behaviour development is the study of the series of changes by 
Which a helpless, newborn infant becomes an independent adult. The questions 
which investigators have tried to answer concern, for the most part, the order in 
Which these changes occur, the average ages at which they may be expected to 
begin or to reach completion and the circumstances which appear to favour or 
to retard their appearance. 

Although there are some very general patterns of development to which all 
children conform, there are, within the limits of normality, wide variations in 
the order in which specific pieces of behaviour appear and in the rate at which 
they succeed one another. In the same way as rates of physical growth may be 
slower or more rapid than average in different children, so the ‘milestones’ of 
behaviour development may be achieved earlier or later than the average. Some 
healthy children may say their first words by the age of ten months yet be unable 
to walk without support until the age of sixteen or seventeen months, whereas 
others quite as healthy may walk unsupported by the age of twelve months but 
fail to say intelligible words until they are aged two years or more. 

‘The varying patterns of behaviour development are the outcome of a complex 
set of circumstances. At any given moment, when a child produces, or fails to 
produce, a new piece of behaviour, he is responding to his immediate environ- 
ment, but in so doing he is bringing into play developed qualities of personality 
and intellect, as well as physical skill. They, in their turn, are the outcome of his 
genetic constitution, the circumstances of his intra-uterine life and his previous 
experiences in the environment. These last may have been experiences of the 
kind which encourage learning and stimulate growth, but they may equally 
have been experiences which damage, limit or deprive. For example, meningitis 
in carly infancy may lead to a hearing impairment and thus to speech develop- 
ment which is retarded and abnormal. 

The assessment of behavioural maturity consists of comparing the various 
achievements of the child under study with those of a representative group of 
children from the same community. To facilitate this comparison, Gesell (1940) 
made separate assessments of motor, linguistic, adaptive and social behaviour. 
These categories though arbitrary and to some extent overlapping, have been 
found useful in clinical practice. ‘Developmental diagnosis’ consists of comparing 
the motor, linguistic, adaptive and social performance of the individual with the 
‘norms’ of performance for different ages. For example, a child of eighteen 
months who was unable to sit without support or reach for objects, but whose 
linguistic, adaptive and social performance was otherwise normal, would be 
considered to show specific retardation of motor development. If the retardation 
of his motor development was severe enough he might show the persistence of 
reflexes characteristic of the neonatal period which should have disappeared in 
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earlier infancy such as the Moro reflex, the asymmetrical neck reflex, ob 
Stepping reflex. Causes of his specific motor handicap might be pude 
malformations or birth damage of the brain. Another example would be a c » 
who was found to be retarded in language development without COR à 
backwardness in reaching motor, adaptive and social ‘milestones . In this cas 
deafness would be one of many possible causes to be considered. ] sip 

It is possible by using the techniques of developmental diagnosis to 2 i 
mental retardation in many children who are still too young for formal d 
intelligence. Most children who suffer from severe mental a ee 
global retardation of behaviour development though the retardation o in id 
development is usually less marked than that of linguistic, adaptive anc so n 
behaviour and in some motor development may be normal. The diagnosis :: 
lesser degrees of mental subnormality must always be made with the prore 
of caution and may not be possible until the child is three years of age or e 
at which time standardised formal tests of intelligence can be employed: ai 
children grow older assessment of behaviour development becomes, in per 
Ways, easier and long range prediction of future development can be achieved wi 
increasing accuracy, . — 

The study of sequences of development has given rise to the notion tha i 
timing of a given event may importantly affect its influence on subsequen 
behaviour. It is possible for experiences to come too early or too late to be effec- 
tive. For instance, there is evidence that practice before the child is ‘ready a 
learn a new motor skill is much less valuable than a comparable amount o 
practice once the point of readiness has been reached (Gesell and ‘Thompson, 
1929; Hilgard, 1933). Similar findings have been obtained in respect of early 
language development, Strayer (1930), working with identical twins aged. one 

i age difference of five weeks made an appreciable 

tempts to increase the children’s vocabulary. , 
there is evidence that, in respect of certain forms bi 
late. For example, children who have 
€cause of congenital cataract and are given vision only 
at the age of four or five years may never be able to distinguish simple geo" 
metrical figures or to recognise human faces as well as the normally sighted. Y i 
there is evidence that normal infants have some capacity for pattern discrimina- 
tion even by the age of one week when there has clearly been little or no oppor- 
tunity for learning (Fantz, 1961). It now seems likely that there exist certain 
h need no learning or very little learning at the time 
abnormal circumstances prevent them 
ome increasingly unlikely to ann 
esses. Knowledge of the points at whic H 
p ugh the presence or absence of certain 
nly of the greatest practical importance. 


from being exercised at that time, bec 
difficult to learn- B 


most is likely to be gained or lost thro 
conditions is plai 


The Newborn 


the child's activities are chiefly concerned i 
ion and with adjusting these functions to y 
stence. The baby makes reflex responses : 
actile stimuli, but deliberate, purposeful response 


In the first Weeks after birth 
feeding, excretion and respirat 
conditions of extrauterine exi: 
auditory, visual, gustatory and t; 
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are lacking. The behaviour of babies suffering from anencephaly (congenital 
absence of the cerebral hemispheres) who survive may be remarkably normal 
for the first four to six weeks of life. 

The newborn baby is largely at the mercy of his environment and any change 
which makes him uncomfortable, particularly hunger, or excessive heat or cold, 
w make him cry. When he is comfortable he tends to sleep. The newborn 

aby is completely dependent upon his parents for food, care and protection. 


newborn baby is one of semiflexion 
are usually closed and the 
is very similar to that of the 


Fic. 44. The characteristic posture of the 
of the neck, trunk and limbs. The hands 
thumbs grasped in the palms. ‘The posture 
foetus in the womb. 


s, showing inability to hold up 


ed twenty-four hour: 


Fic. 45. Newborn infant ag ) 
head in erect position. 


Motor activities of the newborn. The resting posture of the mature new- 
born is usually one of semiflexion of the trunk and limbs, a modification of the 


foetal position of generalised flexion, though babies born by the breech with 
extended knees may keep the lower limbs in this position for some weeks after 
delivery, Because of their semiflexed posture newborn babies tend to lie mostly 


on their sides whgp at rest or sleeping (Fig. 44)- 
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The newborn baby has very little control of posture. When placed in the 
supine position his head falls back into a hyper-extended position but he should 
be able to maintain the semi-extended position of his head when held prone 
(Fig. 45). In contrast to the rather free movement of the head which occurs with 
changing Positions, the postures of the upper limbs remain relatively constant. 

In most babies the tonus of the flexor muscle groups is greater than that of 
the antigravity muscle groups for the first six to eight weeks of life. Muscle 
tone varies greatly in different babies and from time to time in the individual 
child. Tone is increased when the baby is hungry or crying and relatively 
diminished when he is satisfied and comfortable, . 

Spontaneous movements appear to be curiously random and purposcless in 
the newborn, and the limbs tend to move all in one piece from the proximal 
joints without co-ordinated movements in the distal parts. Movements of the 
upper limbs commonly result in the hands being placed to the mouth. Sucking 
of the thumb and scratching of the face may occur within a few hours of birth. 
When the lower limbs are moved Spontancously, reciprocal pedalling or ‘bi- 
cycling’ activity is often found. Mass movements affecting the trunk and all 
four limbs as in yawning or stretching are characteristic in the newborn period. 
Many of these involuntary, subcortically controlled movement patterns are 
strikingly similar to those exhibited by lower forms of animal life and by decere- 
brate mammals. Swimming and craw 


y persist in patients 
irth damage of the brain (McGraw, 


Reflexes in the newborn. A number of well- 


; defined reflexes should be 
present in the newborn child 


r and their absence usually indicates abnormality 
of the nervous System or serious systemic disease, It is important to remember, 
however, that the ease with which particular reflexes may be elicited depends 
greatly upon the Physiological state of the infant. For example, the feeding 
anced by hunger and depressed if the baby is satisfied, 
may be difficult to elicit in some babies if they are too 

they are crying. 
reflexes have been described in the newborn. They are 
all subcortically mediated and are the most constantly present of the infantile 
" search reflex is the name given to the reflex orientation 


response have been described by Prechtl (1958). In the first there isa repetitive 
side to side movement of the head aw 
gradually diminishing until the stimulus is approximated 
onse is characteristically found in premature babies but 
à Proportion of maturely born babies for a week or two after birth. 
The second response, which supersedes side to side head turning, is often present 
from birth in mature babies, and is called the ‘directed head turning reflex’. This 
consists of a single, well-directed, Purposeful-looking movement of the head 


which results in the infant’s mouth being Placed in contact with the touch 
stimulus. 


a 
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. What is often termed ‘the sucking reflex’ really comprises two reflexes: the 
lip reflex, lip phenomenon or "l'épreuve des points cardinaux’ (André- Thomas 
et al., 1960) and the sucking reflex proper. The lip reflex may most easily be 
elicited by a gentle stroking stimulus in the perioral region moving towards the 
mouth, The response consists of mouth opening and a movement of the parted 
lips towards the stimulus so that the mouth is often opened towards one side 
rather than in the mid-line. As the mouth opens, the tongue usually protrudes 
at least as far forwards as the lips and is curved so as to be concave superiorly, 
forming a trough in which the nipple or teat stimulus is taken into the mouth. 
As the tongue and nipple are pulled into the mouth, the infant closes the lips 


and often swallows (Fig. 46). 


Fic. 46. The lip reflex in the newborn. 


The actual sucking reflex consists of a reflex sucking movement elicited bya 
touch stimulus applied to the infant's lips, the front of his tongue, his gums or 


hard palate. . : 
The swallowing reflex is the name given to the swallowing movement which 
Occurs when fluid or food is placed in contact with the walls or the back of the 
pharynx, on the back of the tongue, the epiglottis or the soft palate. In practice, 
allowing reflex is to cause the infant to suck, for 


the easiest way to clicit the sw su 
Sucking will draw saliva towards the back of the mouth and usually this in turn 


Produces swallowing. 
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In successful feeding the rooting, lip, sucking and swallowing reflexes are 
movements of head rotation towards 
the nipple, mouth opening, tongue protrusion and retraction with mouth 
closure, sucking and swallowing occur so rapidly and smoothly that where one 


Fic. 47. Moro embrace reflex, showing extension and abduction of limbs 
followed by flexion and adduction. 


") reflex is a Startle response which may be elicited by 
tapping his clavicles, knocking the sides 
jecting him to a sudden loud noise. After a momentary 


Pia 48 vw 
IG. 48. , The grasp reflexes are present at 
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flexion movement of the head, trunk and limbs, so rapid that it can only be 
observed cinematographically, there is a rather abrupt extension of the spine and 
extension and abduction of the arms and legs. These movements are succeeded 
by slower flexion and adduction of the limbs and relaxation of the spinal muscles 
(Fig. 47). The reflex is very constantly present in healthy mature and premature 
babies, It is most easily elicited in the first four to six weeks of life but is usually 
Present in infants under the age of three months. It is usually absent by the time 
the child can sit even momentarily without support. 

Grasp reflexes (Fig. 48) are evident in the hands and feet of normal neonates, 
and in the hands they may be so powerful that the infant can be lifted grasping 


birth in both the hands and feet. 
Phe most reliable stimulus is a 
e pressure moving 
distally in the palm of the hand. 


à rod or the examiner's fingers. Grasp reflexes are usually more marked and are 
easier to elicit in premature infants than in those born at term. The time of their 
disappearance is variable in the normal infant but they become less easy to 
elicit after the age of four or five months. 

Galant's reflex, or the trunk incurvation response, is elicited by exerting 
Pressure medially beside the spine between the lower ribs and the pelvis. The 
response consists of a reflex incurvation of the trunk which results in the spine 
being made concave on the side of the stimulus (Fig. 49). This reflex can nearly 
always be elicited in the newborn and it commonly persists until the baby is two 


9r three months old. 


CHILD HEALTII AND DEVELOPMENT 


Fic. 49. (above) The Trunk In- 
curvation Respon Firm 
ssure in the newborn loin 

the baby curve his 
‘ly on the side 


Fic. 50. Reflex stepping in the 
newborn. 
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acing the baby in a walking position and 


Reflex stepping is elicited by pl 
e side and the other. So long as he is 


tilting him forward and alternately to on 
supported, the infant then progresses along any flat surface, whether it is vertical 
or horizontal, with a regular reciprocal high stepping movement of the lower 
limbs without further artificial propulsion being necessary (Fig. 5o). Reflex 
stepping is most easily elicited in the third or fourth week of life and, thereafter, 
gradually becomes more difficult to demonstrate (Peiper, 1963). 

Tendon reflexes which are found in the adult are normally present in the 
newborn infant. Owing to the marked variations in muscle tone which occur, 
depending on whether the infant is restless or at rest, hungry or satisfied, the 
Jerks may be brisk, or sluggish and are often difficult to elicit. 

The plantar responses are usually extensor in the newborn infant and remain 
so until about the time he crawls or begins to stand, when they become flexor. 


Fic. 51. Infant aged four weeks following a bright object with the eyes. 


In a proportion of normal neonates, however, the plantar responses are flexor 
he form of the neonatal extensor responses 


and a large number of variations in t 
have been described (Brain and Wilkinson, 1959). e 
Abdominal reflexes of the adult type are present in only a minority of normal 
newborn children. In the majority, superficial stimulation of the abdomen 
results in a diffuse contraction of the abdominal muscles and writhing movements 
Which may involve the trunk and limbs. Localised abdominal reflexes of the adult 
type commonly appear between the ages of three and six months (Harlem and 
Lónnum, 1957). : 
The healthy, mature, newborn infant reacts to strong light by reflex constric- 
tion of the pupils and firm closure of the eyes. Transient focusing of the eyes ona 
days after birth and Gesell 


light source has been described in the first few : 
reports monocular fixation of nearby objects in the first week, but consistent 


fixation on objects and attempts to follow their movements with the eyes are 


7* 
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found only towards the end of the first month of life, Reflex accommodation of 
the pupils as the €yes converge to fix on a near object is not usually evident 
before the age of about ten weeks. 

Reflexes of posture and equilibrium which occur in the newborn have been 
studied by Magnus, André-Thomas, Peiper and others. It has been shown that 
voluntary control of Posture, first shown by the infant’s ability to maintain the 
position of the head steadily, is the result of the cortical control and integration 
of a number of subcortical postural reflexes. These result from stimuli received 
from the retinae, the otolith organs of the labyrinths and proprioceptive nerve- 
endings in joints and muscles, especially those in the region of the head and neck. 


Fic. 52. The tonic nec! 


Y k reflex consists of an extension of the limbs on the side 
towards which the | 


nead is turned, and flexion of the contra-lateral limbs. 


Initially, adjustments of the child to postural changes appear to be due chiefly 
to the effects of Proprioceptive stimuli, The tonic neck reflexes (Fig. 52) are 
almost invariably Present very shortly after birth. The asymmetrical tonic neck 
reflexes are most easily elicited by passively rotating the head of the supine infant 
to the side, This results in reflex extension of the limbs on the side to which the 


€ f the contralateral limbs (the ‘fencing poino) 
Marked passive flexion of the head while the infant is held supported by a han 
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Fic. 54. Child of eig 


himself from 


f Pa " ‘Ip to pull 
ht months showing characteristic use of the arms to help to p 
the supine to the tting position. 


BEHAVIOUR DEVELOPMENT 205 


associated reflexes become gradually less marked after the age of five or six 
months, 

The vestibular apparatus can be shown to be active in the newborn baby, 
for if he is held in the examiner’s hands and rotated, the eyes move first in the 
direction of rotation and then in the opposite direction when rotation ceases, 
and there is nystagmus. Vestibular reflexes become progressively important in 
maintaining the posture of the baby’s head after the age of two or three weeks. 
Reflex changes in posture originating from retinal stimuli are not normally 


marked before the age of ten or twelve weeks. 
After this age the reflexes arising from kinaesthetic, vestibular and retinal 


stimulation become more closely integrated and the infant’s involuntary adapta- 
tion to changes in position becomes more efficient and complex. Eventually 
the fine, accurate, involuntary adjustments of posture, which are necessary 
components of effective voluntary movement, become established. 


months supported sitting is possible and is much 


Fig. 55. By the age of four to five | 
COP enjoyed. 


Motor development in the first two years of life 

During the first three months of life the integration of the tonic neck activity 
of the newborn with the higher-level vestibular and retinal reflexes, and their 
Subsequent inhibition by cortical centres, allow the child to achieve much 
greater control of posture. There is greater variation in the positions of his trunk 
and limbs at rest and the tendency to generalised semiflexion becomes less 
evident. By the age of four weeks he can turn the head from side to side when 
prone and support it briefly when held in the erect position. By the age of six 
weeks he is usually able to follow bright objects moving near him for a few 
of sixteen weeks can focus on distant objects and keep 
them in sight by turning his head, twisting his upper trunk and moving his eyes 
in a co-ordinated fashion (Fig. 53). When he is supported at the level of the lower 
ribs he may be able to maintain the sitting position for some time. By the age of 
twenty to twenty-four weeks he can sit for longer with less support and is able 


moments and by the age 
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iti F i e standi sition 
to roll from the prone to the supine position. If placed in the standing po: 
he momentarily takes a little weight on his lower limbs (Fig. 59). inden 
As postural control improves, so the living platform to which t 3 RR 
attached becomes steadier, and increasingly precise movements of the ha 
are possible. 


. : " E 8 a bani o 

Fic. 56. Infant aged six months. From four to five months onward, he pos d 
reach for objects using all the fingers as a unit, and usually with dien 
hands operating similarly. He explores things he picks up by putting 


to his mouth and bites as well as sucks them. 

The child usually rea 

weeks but it is usually 

grasping and places obje 
and twenty-eight wee 


ches for objects two-handed at the age of about oe 

two or three weeks after this that he achieves “> en 

cts in his mouth. From the age of between twenty- e 

y reach for objects one-handed with ke 

ed and opposed to the palm. Quite marked d 
lateral upper limbs are usually present when he 

80. 
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Beside T F | 
Fic. 57. Infant aged six and a half months; can sit momentarily with support of 
arms but not without; grasps objects with both hands. 


ps with 


} 
Fic. 58. Infant aged eight months. Sits confidently without support; gras 
one hand but shows flexion of contralateral limb when doing so. 


Between the ages of twenty and twenty-four weeks the child becomes able 
to raise his shoulders and head from the pillow and look about him when lying 


in the supine position and by another eight or nine weeks independent sitting 
nds to put some of his weight on to 


is usually possible. Initially the infant te 

his hands, placed anteriorly between his legs, in order to gain more stability 
(Figs. 57 and 58). When placed in the erect position he takes more weight on 
his legs and enjoys being bounced or swayed from side to side with his feet 
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FiG. 59. Infant aged five months. Momentarily takes a little weight on legs 
when held. 


í : er P ickly, 
Fic. 60. Falling reflex of Magnus. When the infant is tilted forward quick 5 
there is a reflex 


" er 
stepping forwards movement, and the extended upp 
limb is placed anteriorly as though to break a fall. 


may show a refi 
limb anteriorly 
ordinated crawl 


, ition he 
Juickly tilted forwards from the upright ird wpe 
ex stepping forward movement and place his a ). Co- 
as if to break a fall the falling reflex of Magnus (Fig. a së o 
ing movements of the limbs are usually evident by the ag 
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Fic. 61. Crawling on the abdomen is achieved by most babies between the 
ages of seven and nine months, but the amount babies use crawling as a 
means of progression is extremely vi 


able. 


is usually on hands and knees, 


of ten months crawling 
d reciprocally. 


Fic. 62. By the age 
and the limbs are move 


epee thirty weeks when the child is prone, but only at the age of between 
ede ake and forty weeks has he enough motor control and strength to lift the 
this c dp of the ground and thus to crawl effectively (Figs. 61 and 62). Between 

y-six and forty weeks the infant becomes able to use the hands independently 
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without marked involuntary associated movements of the contralateral upper 
limbs (Fig. 63), and he derives great pleasure from clapping his hands and 
changing toys from one hand to the other. A little later he begins to grasp with 
the thumb and fore-finger and much finer manipulation becomes possible than 
hitherto. Voluntary release of the grasp becomes possible. Interminable dropping 
of objects from his pram becomes a joy. 

At the age of about forty weeks the infant begins to pull himself on to his 
knees by holding on to furniture, and he stands with support some weeks later, 
usually between the ages of forty-five and fifty-two weeks. The length of time 


Fic. 63. Infant aged ten months. Independent use of right hand without 
flexion of contralateral limb. 


for which normal children crawl and the methods they employ for doing so are 
extremely variable. The majority stand and take their first steps without support 
before the age of sixty weeks, and, thereafter, walk progressively more and crawl 
less (Fig. 64). 

Initially the child walks with the feet wide apart and tends to reach for support 
after every few steps, but by the age of eighteen months, most babies are walking 
with confidence on a much narrower base and are able to climb upstairs holding 
onto banisters. By the age of two years they should be able to run, to descend 
stairs, take a few steps backward and kick a ball without toppling over. 
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Fic B 
Pus. 64. Early unsteady steps, aged 
even months, using elevated upper 
limbs to help balance. 


Linguistic development 


Babies vocalise from the time of birth. Initially the sounds they produce are 
simple vowels, most often ‘a’, 'e' or sounds resembling these. The number of 
A 


vowel sounds increases in the first weeks of life. Most babies produce their first 
consonants, commonly sounds like otk, E ‘P and ‘z’, before the age of three 


months (Lewis, 1963). mi " 
Initially the major stimulus to vocalisation is discomfort, especially hunger, 
though even at the age of a few days an infant may begin to cry when a crying 
baby is brought within carshot. By the age of three months, however, there is 
Vocalisation in states of comfort as well as discomfort. The sounds produced 
s by pointing out that the 


in these states differ. Lewis explains the difference int 2 
child's lips, tongue and palate tend to assume different positions according to 


Whether he is hungry (when, for example, he makes sucking movements with his 
lips) or satisfied (when the tongue may fall back and rest against the soft palate). 

Characteristically it is in the third month that the child begins to babble 
repetitive chains of sounds when comfortable, and the sound sequences become 


increasingly complex in ensuing weeks. 
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It is easier to observe vocalisation in babies than to assess the extent of their 
appreciation of speech. Babies can be shown to respond to loud noise by blinking 
or screwing up their eyes shortly after birth, By the age of two months many 
respond to the sound of the human voice by smiling or yocalising and by the 
age of five or six months a child may smile at the sound of familiar voices but 
not at the sound of those which are unfamiliar, From this time he may also 
begin to react differently to speech uttered in a friendly tone and speech uttered 
in an unfriendly tone. Between three and six months the child’s tendency to 
vocalise when he is spoken to becomes more constant and from the age of nine 


Fic. 65. Children of fifteen to eighteen months can usually hold a cup two- 
handed and drink from it without too much spilling. Using a spoon 


becomes possible a little later, Pouring is usually uncertain until after the 
age of two years. 


months he begins to identify parents, sibs, pets and toys when they are named to 
him. He obeys simple commands like ‘clap hands’ or ‘kiss’ by the age of twelve 
or fifteen months, " 
The increased understanding of speech which is evident during the middle 
of the first year of life is not matched by an equivalent advance in the Mee 
of vocalisation. Many authors have commented on an apparent ‘latent period of 
speech development between about four and ten months of age—the period 0 
repetitive babbling. From ten or twelve months of age, however, another spurt 
in speech development occurs. The intonation and rhythms of adults’ phrases 
are imitated more and more accurately, though the actual numbers of consonants 
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and vowels consistently and accurately articulated remain surprisingly small 
for some months more (Leopold, 1937, 1949). 

It is difficult to determine the precise time at which a child utters his first 
‘word’, Parents eager for signs of progress in their children often mistake 
repetitive babbling for the meaningful use of words. Miller (1951) illustrates 
this point well. ‘If, for example, the father walks into the room with a bottle 
of water for the baby he is very likely to catch the baby saying “dæ” or “ba” 
or “wa”, any of which can be taken to represent the baby's approximation of 


p : 
daddy", or “bottle” or **water".' However, most babies utter constant sound 


Sequences regularly in appropriate circumstances at about twelve months of 


age, and may be said to have words (McCarthy, 1954). 
The first meaningful words produced by the child u 
vowels and labial, labiodental or alveolar consonants, such as ‘p’, ‘b’, 
P, ‘v’, ‘v, ‘d’, ‘n’, Syllables are commonly repeated to form words like ‘mama’, 
baba’ or ‘dodo’. To begin with, the child makes do with perhaps two or three 
vowel sounds (each one of which may represent several of the sounds in adult 
speech, though identical to none of them) and a few consonant sounds. As the 
child matures, the vowels he uses become progressively differentiated and more 
like those of the speech which he is hearing, and he articulates increasing numbers 
of consonants correctly. In Newcastle it was found that 11 per cent of 114 
children studied were unintelligible because of defective articulation of con- 
sonants at the age of three ‘ears and nine months. ‘th’ ‘r’, ‘sh’ and ‘s’ are par- 
ticularly often omitted or replaced even in children of four years or more, 
though these sounds may have occurred repeatedly in earlier babbling (Morley, 


sually consist of single 
umo 


‘m’, ‘w’, 


1957). 

. The rate of vocabulary gain varies greatly from child to child according to 
innate endowment, the amount and type of speech which the child hears and 
the extent of his other interests. Templin (1957) demonstrated a larger vocabu- 
lary in pre-school and young school children of upper socio-economic status 
than in those of lower socio-economic status. Like other investigators she found 
there was a close correlation between the size of passive and actively used 
Vocabulary and intelligence, especially in children under the age of five years. 
Most authors have found that there is a rapid increase in the number of words 
the child uses between the ages of twelve and fifteen months, some slowing in 
the rate of the acquisition of vocabulary in the next three months and then a 
Period of rapid vocabulary growth from the age of about eighteen months. 
It has been suggested that there is often a plateau in language development 
While the child is mastering a new motor skill, and especially while he is learning 


to walk. Smith (1926) estimated that the average two-year-old had a speaking 
vocabulary of 272 words; but a proportion of intelligent, healthy children have 
no words by this time. The speech development of mentally subnormal children 
18 commonly seriously slowed but retarded speech development may be due to a 
large number of other causes, including impairment of hearing, the develop- 


mental speech disorder syndrome, psychiatric disturbances and environmental 
deprivation (Ingram, 1959). 

It is possible to analyse a child’ 
Categories used by adults and to record the app 
adverbs’ and so on. However it is now coming 


s speech in terms of the traditional grammatical 
earance of ‘nouns’, ‘verbs’, 
to be recognised that these 
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categories are in some ways unsatisfactory when applied to the speech of young 
children. A word like ‘more’ or *nuf' (enough) may initially serve as a whole 
sentence. ‘Milk’, for example, may be a one-word sentence meaning ‘I want 
milk'. By the age of two years most children are able to produce a number of 
two-word sentences, such as ‘Want milk’ (Morley, 1957), but their utterances 
come only gradually to conform to the grammar of the adult language. In view 
of this, attempts have recently been made to produce grammars which adequately 
describe the speech of young children, but the task is a very complex one and 
much research will be required before the appropriate descriptive categories 
can be developed (Brown and Berko, 1960; Bellugi and Brown, 1964; Robins, 
1964). 

When analysis is made in terms of the traditional ‘parts of speech’, nouns 
and verbs are observed to appear first. Adjectives and adverbs follow, while 
prepositions, pronouns and conjunctions normally come last. Personal pronouns 
understandably cause difficulty. The child has to learn to refer to himself as ‘I’, 
whereas everybody refers to him as ‘you’. Mastery of this reversal is usually 
achieved by the age of two and a half years. It may be regarded as an indication 
that the child is developing the ability to consider a situation from some point 
of view other than his own. This ability is regarded by Piaget as being of great 
importance in the course of conceptual development. 

As children become more fluent, they form sentences which contain several 
words but which are still often deficient in articles, prepositions and conjunc- 
tions. By the age of three or four, though these grammatically incomplete 
sentences are still common, quite complete and even elaborate sentences are 
being spoken, containing all parts of speech, plurals and a variety of tenses, and 
having complex and compound syntactical form (McCarthy, 1954). Templin 
(1957) found that half of the remarks of three-year-old children were gram- 
matically correct using traditional descriptive grammatical categories and that 
the proportion of incomplete sentences decreased with age. 

Children find particular difficulty in using conjunctions expressing closely 
specified relationships such as ‘because’, ‘if’ and ‘unless’; they replace these 
conjunctions with ‘and’ to string component clauses together and form sentences. 
It is commonly found that conjunctions are first used correctly in practical situa- 
tions before the child can use them in the formal situation of psychological 
testing. For example, a child of four, when asked why he is crying, may be able 
to answer ‘Because I hurt my leg’, if he is, in fact, crying because he hurt his 
leg. But Piaget (1928) finds that children of seven, asked to complete the sentence, 
‘I had a bath because ...', may continue ‘because afterwards I was clean’. In 
this case the word ‘because’ is being used like ‘and’ to connect two clauses des- 
cribing a simple temporal sequence. Watts (1944) found that 50 per cent Rupe 
in a formal test of the ability to use various conjunctions was not achieved unti 
over the age of eight years in a group of children of above average ability. 


Adaptive Behaviour 

which 
ealing 
sense 

t for 


In the process of growing-up, a child frequently encounters situations 
contain some element of difficulty or novelty. When he contrives means of d 
successfully with these situations, he may be said to ‘adapt’ to them. Ina 
many of the everyday activities which the normal child learns to carry 0U 
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himself are tests of ‘adaptation’. Using a spoon efficiently, drinking from a cup, 
learning to take one's own socks and shoes off, undressing and dressing, and 
toileting may be regarded as forms of adaptive behaviour. An observant mother 
carefully questioned about her child's practical abilities in the home setting 
can often give information which allows a reasonably accurate measure of 
adaptive behaviour development to be made. Gesell and Amatruda (1947) 
give norms for these everyday adaptive skills. For example, the child may be 
expected to be capable of taking some part in feeding himself by eighteen months. 
By twenty-one months he should handle a cup well and by three years he should 
be feeding himself quite efficiently. He may begin to co-operate in the processes 


Fic. 66. 


of putting his clothes on as early as twelve months, but not till twenty-four 
months will he normally be able to pull on simple garments unaided. At the age 
of three years he should be able to put on his shoes and to undo buttons if they 


are easily accessible. When he is five he may be expected to be capable of dressing 
himself without assistance provided he has not too many difficult buttons and is 
not expected to tie his laces. "m oun 

Whilst these activities may give valuable indications of the child's progress, 
it is, however, possible to assess adaptive skill more formally and accurately 
by presenting the child with a selection of standard tasks and problems appro- 


Priate to his age. 
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It is obvious that, whatever problems one chooses, they are bound to elicit 
behaviour which would be included in one or more of Gesell's other three 
categories. 'The child cannot solve a problem without moving or speaking, and 
his success will often not be independent of his emotional or social maturity. 
So the lines separating adaptive behaviour from motor, linguistic and social 
behaviour cannot be precisely drawn. When the child is very young the problems 
must call for motor rather than verbal responses. Tasks which do this are known 
as ‘performance tests’ and they are useful at all ages, though verbal problems 


Fic. 67. 


Fics. 66 and 67. Child of two years at play. By this age the child can build a 
tower of six or seven blocks or beakers and can turn the pages of a book. 
Fantasy play becomes progressively more important during the Jatter 
part of the second year and motor skills are sufficiently developed for 
this. 


become increasingly important as indices of development as the child grows 
older. 

Gesell assessed the adaptive behaviour of children under five years of age 
by means of such tasks as building with small wooden blocks, placing objects 
in containers and removing them, fitting wooden shapes into their corres- 
ponding holes in a wooden square, (the ‘formboard’ test), drawing, repetition 
of digits and sentences, and using a stick or chair to reach an otherwise unattain- 
able toy. The child of eighteen months is normally able to build a tower of three 
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into a cup and empty it again, scribble spontaneously and make some attempt 
at tackling a simple formboard. By the age of two years, he may be expected to 
build a tower of six or seven blocks (Figs. 66 and 67), imitate a V or a circular 
stroke with a crayon, repeat three or four syllables correctly immediately after 
hearing them and fit a circle, square and triangle into a formboard. By the age of 
three years representational drawing has become possible. The three-year-old 
will frequently name his drawing though usually only after the drawing has 
been completed. He may offer several alternative titles. He can imitate a drawing 
of a cross though he is still unable to draw a cross if shown a model of one. 
Gesell reports that it is in general harder for children to copy a model than to 
reproduce a drawing. The three-year-old child can normally repeat a series of 
two digits after the examiner and may manage three. He should be able to 
repeat sentences of up to six or seven syllables. (Difficulty, of course, depends 
on the meaning of the sentence as well as on its length in syllables.) Working 
with building blocks, the child of three can copy a ‘bridge’ of three blocks, one 
spanning the space between the other ¢wo, when its construction is demonstrated 
for him, By the age of four years he can copy a ‘gate’ built with five blocks, can 


add missing parts to an incomplete drawing of a man and draw the shape of a 
t one sentence of as many as thirteen 


or four blocks in imitation of one b 


cross from a model. Gesell reported tha 
syllables was successfully repeated by so per cent of his four-year-old 
Subjects. 

These norms give some indication of what may be expected in the pre-school 


es, which are commonly used at these 


years, Tests, other than the Gesell Schedul 
Scale, the Merrill-Palmer Scale of 


ages are the "Terman-Merrill Intelligence 
Mental Tests and the Minnesota Pre-School Scale. ‘Tests for older children 
traditionally emphasise ability to classify, to complete analogies, to extrapolate 
Series, to perceive absurdities, to carry out fairly complex instructions and to 
Solve problems of a logical or mathematical nature. But they also include items 
similar in nature to the Gesell tests for under-fives. For instance, in the Terman- 
Merrill Scale, copying a diamond is placed at year seven and digit repetition is 
still being used at adult levels. 
When children have learned t 
Such as the Moray House series, W 
generally agreed that individually 


o read and write, it is possible to use tests, 
hich can be administered to a group. It is 
administered tests, such as the Terman- 
Merrill and the Wechsler Intelligence Scale for Children, are still to be preferred 
When circumstances make it possible to use them; but they depend to a much 
greater extent than the group tests on the skill and experience of the tester. 
_ On some tests the value of the Intelligence Quotient (I.Q.) is arrived at by 
first calculating the child's ‘mental age’ (M.A.) and then expressing this as a 
percentage of his chronological age (CTA): A child is said to have a mental age 
of 8 years o months on a test if his score is the average score for children of that 
chronological age. If his chronological age is also 8 years o months, then his I.Q. 
will be 100. If his chronological age is less, his I.Q. will be more than 100; if his 
chronological age is more, his I.Q. will be less than 100. For example, a child of 
10 years with a mental age of 8 years has an I.Q. of 44; X. 100, that is, 80. 

In a test of this sort, the items are grouped by age level. ‘The child has then 
a mental age of eight if he passes all the items at this level, or, as more commonly 
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happens, if he passes all the items for year six or seven and raises his mental 
age to eight by getting additional credits for scattered successes higher up the 
scale. Not all tests are arranged on this basis, however. Often there is no division 
of items into age levels, and indeed the test may be suitable for use only within 
a quite restricted age range—say, ten years six months to twelve years six months. 
In this case, the child who makes the score which is exactly average for his age 
still gets an I.Q. of 100; but an I.Q. of 75 gained by a twelve-year-old child does 
not then mean that he has made the same score as the average nine-year-old. 
It means rather that 10 per cent of the twelve-year-olds were below him in 
score—or that he fell at the ‘roth percentile’ of his age group. 

It is important that an intelligence quotient—or any other test result— 
should be interpreted in the light of knowledge of the test on which it was 
obtained and of the basis on which that test was standardised. 

Intelligence tests are used both to estimate a child’s present status in relation 
to his peers and to predict his future mental growth. The chances of achieving 
good prediction are affected by the age of the child at the time of first testing and 
the length of the period over which prediction is attempted; the younger the 
child and the longer the period, the less will be the likelihood of accurate prog- 
nosis. Bayley (1949) finds that Scores on tests given before two years of age are 
quite unrelated to scores during school ages. However, tests given between two 
and three have a correlation of 770 with tests given at five, six and seven, and of 
*54 with tests given at seventeen and eighteen. Once the child reaches school 
age, correlations drop much less sharply than before as the age interval between 
tests is increased —that is, long range predictions achieve greater success. But 
there is now evidence to suggest that accurate prediction on the basis of any 
one test score is limited by the fact that mental growth, like physical growth, 
proceeds according to different patterns of spurt and pause in different indi- 
viduals. Evidence of variability of this kind emerges from both the Berkeley and 
the Harvard Growth Studies (Bayley, 1956; Cornell and Armstrong, 1955); and 
some of the findings suggest that it may become possible to use two or more 
Scores in such a way as to identify the form of an individual's mental growth 
curve and so obtain a very appreciable increase in predictive accuracy. . 

One outcome of the study of growth patterns is the evidence of a correlation 
between early puberty and success both in intelligence tests and in school work. 
It has been known for some time that, for constant chronological age, greater 
physical maturity tends to be associated with higher scores in mental tests (see 
Tanner, 1961). Douglas (1964) reports that, in a large sample of girls, those who 
were showing some signs of puberty by age eleven did consistently better not 
only in tests administered at that time but also in tests administered earlier at 
age eight and in school work. Teachers reported that the early maturing girls 
worked harder, could concentrate better and were easier to discipline. Care was 
taken to allow for social background and the observed differences cannot be 
explained in terms of social class alone. Douglas does not, however, believe that 
the observed relationship between greater physical maturity and superior ability 
indicates any causal connection between the two. He points out that both early 
sexual development and superior performance in school work and mental tests 
tend to be related to family size, only children and members of small families 
having the advantage in both cases. If only children are considered as a separate 
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group, then at age eleven their measured ability bears no relation to their sexual 
maturity. f ] 
E- would be quite false to conclude that findings of correlation between early 
Pra DA n and higher test scores are enough to cast doubt on the tests’ 
buen de s ner they suggest that this value may be increased when it becomes 
Ea 9 iir scores in the light of a better understanding of growth trends. 
Ni : "pe this kind would consist in the more knowledgeable use of 
The m i ut advance may also result from improvement in the instruments. 
ost powerful criticism of the tests at present in common use has come from 
Jean Piaget and his colleagues in Geneva. Piaget (1950) claims that the tests are 
at best only indirect measures—that they assess the outcome of the cognitive 
changes which occur as development progresses but do not reach and reveal 
the changes themselves. Piaget considers that the development of intelligence 
pim a number of distinct stages, each growing from and building upon 
ed edu one. 'The first is the sensorimotor period, lasting till the age of 
eighteen months. The critical achievements of this period are the develop- 
ment of the ability to organise movements in space (so that one movement can 


1 


Fic. 68. Conservation of 
unchanged, while the 


amount of liquid (Piaget). Glass A remains 
liquid is poured from B into C. 


be understood to reverse or cancel out another and so that detours become 
possible) and the development of ‘object constancy’. By ‘object constancy’ is 


meant the notion that an object continues to exist when it leaves the perceptual 
1l not usually search for a toy when itis 


field. The child of less than nine months wi 

covered by a cloth, even though he can be shown to be capable of removing the 
Cloth and has been much interested in the toy. But from then on, he will begin 
to look for objects which have disappeared from view. 

The appearance of object constancy probably indicates the beginning of truly 
conceptual experience since it implies the ability to represent something which is 
not actually impinging upon the senses. The growth of the capacity for repre- 
Sentational or symbolic thought occupies the period from eighteen months to 
roughly seven years and shows itself not only in increasing linguistic skill but in 


make-believe play and other imaginative activity, in the increasing capacity for 
ng after an interval of time) and, 


deferred imitation (that is, imitation occurri 

generally, in the extension of ability to conceive of events happening at some 
distance in time and space. Piaget calls this 
With the next one, which extends from age sev 


period *pre-operational by contrast 
en to eleven and is described as 
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the stage of ‘concrete operations’, He defines mental ‘operations’ as internalised, 
reversible actions. By the end of the sensorimotor stage, as we have already seen, 
physical actions have achieved a certain organisation which is characterised by 
reversibility or the apprehension of how one action and the reverse of that action 
bring one back to the starting-point. During the pre-operational period, with the 
growth of the symbolic function, internalisation of actions becomes possible: that 
is, it becomes possible to perform them ‘mentally’ and so to anticipate their out- 
come. Not till the stage of concrete operations, however, do these mental actions 
become organised in reversible systems so that the two criteria of internalisation 
and reversibility are at last combined. Piaget demonstrates the new development 
by setting tasks of which the following is a typical example. The child is shown 
two glasses of the same shape containing the same amount of liquid (see Fig. 68). 
Let us call these A and B. When the child has agreed that the amount in the two 
glasses is the same, the liquid from B is poured, while he watches, into a third 
glass of different shape — say, taller and narrower —which we may call C. ‘The 
child is then asked whether there is now the same amount in A and C. According 
to Piaget, the conviction that the amount must be the same now if it was the same 
previously comes only when the stage of concrete operations has been reached, 
for it depends on the notion (not necessarily explicit) that the action of pouring 
could be reversed and one would then be back exactly where one started. The 
emergence of a conception of some constant or invariant in this case, amount of 
liquid —in spite of transformations in this case, changes in shape is held by 
Piaget to be a critical sign of the presence of operational thought. 

Until adolescence, however, the capacity for operational thought is held to 
be limited in a number of ways. While the child is still at the stage of concrete 
operations, his reasoning consists in an attempt increasingly wide-ranging and 
successful —to co-ordinate facts about the actual world. About the age of twelve 
he becomes capable, according to Piaget, of genuinely hypothetical reasoning, 
where the focus of attention shifts from the actual to the possible, Concern 1$ 
now with implication and with deductive necessity. Piaget (1953) quotes Ballard's 
nonsense-sentence test: ‘I am very glad I do not like onions, for if I liked them 
I would always be eating them and I hate cating unpleasant things', and claims 
that the child who is at the stage of concrete thinking criticises the data, saying 
for instance, ‘Onions are not unpleasant', whereas subjects who have reached 
the stage of formal thinking merely point out the contradiction between ‘onions 
are unpleasant’ and ‘if I liked them’. There is no doubt that the capacity to 
accept premises as pure hypotheses and reason from them does increase markedly 
in early adolescence. p 

Whether one accepts the Piagetian view of development or not, it is certain 
that between the ages of five and twelve the normal child in our culture acquires 
certain fundamental cognitive skills and develops certain highly important 
concepts, He learns to classify and to arrange in series, for example; and he 
develops his notions of time and space and number. The kind of development 
that occurs may be illustrated by the case of classification. If a child of five 1 
given objects to classify say, a set of geometrical figures the most notable 
feature of his response will probably be the absence of any overall plan or scheme 
of classification. It has been shown that very young children can perceive the 
similarities and differences which must form the basis of any such clas ificatory 
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Scheme: thus two-year-olds can maintain a learned positive response to a triangle 
in spite of rotation of the figure, variations in size and some variations in shape 
(Gellermann, 1933). But to perceive the relevant similarities and differences is 
not necessarily to have the ability to use them in a systematic classification. A 
typical five-year-old response to a request to ‘put together the ones that are the 
same kind! is to place side by side two objects alike in some respect (e.g. in shape) 
then to pick up a third object and relate it to the second one on the basis of some 
other criterion (e.g. colour). Thus the child may put together a red square and a 
blue square, then add a blue triangle. But though he changes criterion in seemingly 
haphazard fashion at this age, he cannot readily do so intentionally. Having once 
established a classification on the basis of colour he cannot break it up again 
and regroup on the basis of shape—not until age six on the average according 
to Piaget and Inhelder (1959) or even later according to Reichard, Schneider and 
Rapaport (1944). 
Another immature response is the construction of patterns or the use of the 
geometrical forms to represent objects, e.g. à house. And when the child is 
given toys, model figures and objects of various kinds to sort instead of geo- 
metrical shapes, then grouping by situational relevance is common. He may put 
à man, a chair and a pipe together because the man sits on the chair and smokes 
the pipe. Or again, he may tell a quite elaborate story by means of which objects 
are linked together. . "We 
It is important to observe that this kind of sorting behaviour is not confined 
to children. A proportion of adults with serious brain damage will respond to 
classificatory tasks in ways very similar to those just described. Goldstein and 
Scheerer (1941) report a number of cases of this kind and draw a distinction 
between what they call the 'abstract attitude’ and the ‘concrete attitude’. The 
conerete attitude, as they observed it in their patients, is realistic and unreflecting. 
When it prevails, the individual is at the mercy of the impression of the moment. 
Thus he cannot see an individual thing as representing an abstract category or 
deliberately consider a number of different ways of classifying a given set of 
objects, as the normal adult is able to do. However, Goldstein and Scheerer 
point out that even normal adult subjects may on occasion show all the signs 
of ‘concrete behaviour’. The difference between normal adults on the one hand 
and children and certain brain-damaged adults on the other is that the former are 
capable of assuming the abstract attitude whereas the latter are not. M 
It is not easy to place the first appearance of this capacity at any one point in 
development. Goldstein and Scheerer regard the ability to shift from one sorting 
criterion to another as a very important index, and this has been judged to develop 
by age six or seven, as we have seen. However, it is certain that some of the other 
signs of abstract behaviour mentioned by Goldstein and Scheerer, in particular 
ible’’’ is not fully developed in 


the ability ‘to assume an attitude to the “mere possi 
most children till adolescence at the earliest. It seems that the change from one 


mode of thinking to the other stretches across the whole period of the primary 


school years. 


Social Development 
able to fend for himself as he grows up and 


The child becomes increasingly : 
in ways which are acceptable to the other 


at the same time learns to behave 
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members of the community in which he finds himself. In his first human 
relationship after birth, which is with his mother, the baby is completely depen- 
dent. During infancy, as he becomes more aware of himself and his surroundings, 
this relationship gradually becomes less dependent and more complex. In early 
childhood it remains the most important tie, though increasing numbers of other 
social contacts are made, first within the family circle and then outside it. But 
his relationship with the mother (or for that matter the relationships with other 
members of the family) is not a static one. It varies in character and intensity 
at different stages of the child's development and according to the mother's 
changing role. 


Fic. 69. A baby responding socially by smiling. 


The social responses of the child have been studied from many different 
points of view. Piaget and his associates, for example, have been interested an 
the effects of intellectual development, particularly the growth of the capacity 
to adopt different points of view, on the child's social behaviour (Piaget 1929: 
1951). The contributions of conditioning to the development of social an 
emotional responses have been studied by Pavlov in Russia, by J. B- Watson 
in America and by their followers. Psycho-analytical explanations of the changing 
patterns of the growing child's social life as being the result of instinct trans- 
formation and of primitive sexual drives are discussed by Freud (1962). , 

. Phe earliest response of the human infant which seems to merit the descrip- 
tion ‘social is the smiling response (Fig. 69). Almost all children between the 
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ages of two months and six months will smile in response to a smile, whether 
from someone familiar or from a complete stranger. Spitz and Wolf (1946) have 
shown, however, that the smiling response is also elicited by a lifeless mask, 
provided that certain conditions are satisfied. The main conditions are (a) that 
there be ‘full-face’ presentation of the mask; (b) that two ‘eyes’ be clearly visible; 
(c) that there be some movement. The child does not smile at a mask which is 
held completely still. 

The fact that this response occurs in the presence of certain simple and 
precisely definable ‘key stimuli’? makes it seem to resemble a type of response 
which is common among animals, and especially birds. It appears that the young 
of many species are born with built-in tendencies to respond to certain fairly 
simple collections of stimuli, and that crude models or dummies can elicit these 
patterns quite as effectively as the natural objects. For instance, a pecking 
response in herring gull chicks which is normally a response to the lowered bill 
of the feeding parent-bird can be elicited by a small thin stick painted with 
patches of red against a white background and held upright. To human per- 
ception, this model bears no resemblance to the natural ‘releaser’—the parent's 
bill—but the key stimuli are present, so the response appears (Tinbergen and 
Perdeck, 1950). 

It is characteristic of these behaviour patterns in animals that they are elicited 
on first encounter with the appropriate stimulation, when the animal has had 
no opportunity to learn. However, it is doubtful whether the human smiling 
response is independent of learning. Spitz and Wolf found that, in the few 
Instances where no response appeared or where the child screamed instead of 
smiling, there was evidence of a very poor mother-child relationship. Also they 
report the case of a child born two months before term and appropriately re- 
tarded in perceptual and motor development, who was nevertheless advanced 
in the smiling response and in social development generally. This advancement 
Spitz and Wolf attribute to a particularly good relationship with the mother. 

After the age of six months, smiling in response to a mask or to any human 
face, known or unknown, begins to disappear. The child then starts to be selec- 
tive. He may smile or babble and make grasping and reaching movements when 
his mother comes but turn away and be unresponsive with other people. From 
then on, he may be expected to show definite signs of recognising familiar faces 
but is likely to be shy with strangers. By this age he will often try to engage the 
attention of people in his activities and will play the game of giving and taking 
back toys and of hiding and revealing them. 

There is no doubt, however, that the important social relationship of the 
first year is with the mother, or with the person who is caring for the child in the 
mother's place. There is ample evidence that, unless a warm and more or less 
uninterrupted relationship is established at that time, subsequent development 
may be adversely affected in many ways. It has been demonstrated that if 
children are deprived of maternal love and care for appreciable periods— say, 
three months or more— before the age of three years, they are liable to be retarded 
in physical growth and in motor, linguistic and adaptive behaviour. Also they 
may suffer limitation of their ultimate capacity to form relationships with other 
People, and there is strong evidence to suggest that severe early deprivation is 
important in the aetiology of delinquency (Bowlby, 1951). Many writers on the 
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subject believe that the effects of deprivation are difficult, if not impossible, to 
reverse. But Clarke and Clarke (1960) argue that long-term recovery is not 
impossible. Also they stress a point which is now widely recognised (Bowlby, 
1958), namely that some children appear to survive severe deprivation unharmed. 
But little or nothing is yet known about the conditions affecting individual 
vulnerability. 

Àn enormous increase in the child's capacity for social exchange comes when 
language appears. At the same time the development of motor skills, especially 
walking and fine manipulation, makes the child increasingly able to explore and 
master his immediate surroundings. From the age of eighteen months he may 
begin to let his mother know when he needs the lavatory, and he is able to help 
to some extent in dressing and undressing. His decreased physical dependence 
has its counterpart in his growing sense of personal identity. He begins to 
distinguish between what he does and things that are done or happen to him. He 
is increasingly aware of his relationships with other members of his family and 
takes the initiative in making social contact with them. He may give his mother 
and brothers and sisters presents and enjeys playing and talking with them. He 
likes to help in the house and much of his play imitates what he has observed 
his parents and older brothers and sisters do. As described in Chapter 9, his 
relationship with his parents becomes much more complex. 

The period between two and three years of age is characterised by behaviour 
that is traditionally described as ‘negativistic’ that is, the child will frequently 
fail to obey instructions and may seem actively to resist them. It is usual to 
ascribe this resistance to the development of the feeling of being a person and to 
the growth of a tendency to self-assertion, and support for this interpretation 
has been held to be provided by the readily observed fact that a child of this age 
is more likely to obey a positive instruction, which may resemble an invitation, 
than a negative one, which is unmistakably a command (Baldwin, 1955). How- 
ever, Luria (1961) reports findings which suggest that some at least of pe 
‘disobedience’ of this period may spring not from self-assertion but from - 
fact that the child's behaviour is still only very partially susceptible to contro 
through the medium of. language. Luria claims that, when language does begin 
to serve as an effective means of influencing behaviour, it is first the speech © 
others and only later the child’s own speech which can fulfil this function. 
Further he claims that language can initiate behaviour before it can inhibit 
behaviour, a claim which is compatible with the observation that positive 
commands have a better chance than negative ones of evoking the response that 
is desired. Luria sees in language the indispensable instrument by means : 
Which the individual ultimately becomes capable of exercising self-control anc 
voluntarily directing his own attention or inhibiting his own impulses. The 
possible implications of his work for the study of social development and also 
for that of intellectual development are far-reaching. lers 

The sense of possessing is well developed by the age of two years and toddler 
of this age find it extremely difficult to share their toys. On the other hand a 
are frequently direct and violent in their methods of getting toys they wan 
Which belong to others. Because of their intensely egocentric attitudes, in 
find group games without adult supervision impossible. The first stages of Soc 
play may be found, however, in the liking two and three-vcar-old toddlers have 
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for playing beside, if not with, other children (Parten, 1932). Often, when playing 
in this way, the child will keep up a commentary on what he is doing, apparently 
for his companions’ benefit, but in fact almost entirely for his own. This so- 
called ‘collective monologue’ may reveal very vividly the intensely individual and 
self-centred world in which the typical three-year-old child lives (Piaget, 1926). 

The period from two to five or six years of age is often marked by very active 
fantasy, and the child at this stage cannot clearly distinguish fantasy from 
reality. For this reason he may tell the most incredible stories of events which 
he appears to believe have actually happened. He is often regarded as a liar in 
consequence but ‘truth’ can hardly be expected until the worlds of reality and 
fantasy become less closely interwoven. This commonly occurs from the age of 
five or six years onwards, 

The three or four-year-old is keenly interested in his own body and the 
attributes of others, and his questions are likely to include ones relating to birth 
and sex. Manifestations of infantile sexuality may bring him into conflict with 
adults, and undue repression or evasion of his questions at this time is liable to 
affect his subsequent social development. 

It is sometimes said that the child of four wants independence but the inde- 
pendence he wants is certainly only partial. There is a conflict between this 
desire and the wish to return to the privileged, passive condition of infancy. 
Similarly, the parents are often in conflict between their desire to have a mature, 
competent child, advanced in such matters as toilet training and general self- 
control, and their desire to keep him small and dependent. The outcome of these 
conflicts varies enormously, but by the time the child goes to school the first 
Social crisis is generally over and a more stable pattern of relationships between 
the child and his family has been established. 

The main social change in the primary school years is the shift in emphasis 
from relations with adults to relations with contemporaries. The young school 
child tends to regard the teacher as an ally to whom he may look for help and 
Support in the face of threats arising from other children, He may compete quite 
openly for the teacher's attention and favour. But as he grows older he turns 
more and more to his contemporaries. From the age of seven or eight years there 
1$ a tendency to ‘gang up’, especially in boys, and a widening environment is 
explored by groups of five or six or more children who have constantly shifting 
relationships one with the other. s. 

The gang is commonly a very exclusive social group and sex, religion, school, 
social class of father or physical development may affect eligibility for member- 
ship. Children from different social backgrounds, with physical peculiarities 
or with unusual interests are unlikely to be accepted and are often treated quite 
intolerantly, Within the gang, members compete in the accepted activities which 
may conflict with adult standards (see Chapter 19). On the other hand the gang 
does help to develop the child's sense of belonging to a community outside his 
home, a fact which tends to be ignored when gangs are said to be at the root of 
so much delinquency. . . 

The transition from this latest stage of childhood to full social maturity and 


adult status may be spread over very varying lengths of time and be achieved 


with varying degrees of emotional stress and social upheaval. 
! T. T. S. INGRAM, MARGARET DONALDSON 
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Chapter 9 
EMOTIONAL DEVELOPMENT 


Childhood has its own ways of seeing, thinking and feeling; nothing is more foolist 
than to try and substitute our ways.’ Rousseau. 


Relevance of the Subject 


It is hard to realise that it is just over 200 years since Rousseau published the 
first account of emotional development based on the direct observation of 
children (Grange, 1963). The above quotation, so reasonable to the informed 
contemporary ear, signifies an intuitive grasp of the whole subject so far in 
advance of its time that ‘Emile’ has suffered long neglect. Even his few supporters 
who were interested in Rousscau's revolutionary ideas on child development did 
not seriously regard them as having any practical significance. It is unfortunately 
true that even today it is still necessary in some quarters to justify the study o 
the beginnings of the human mind and of human behaviour as a matter of no 
mean importance in the practical affairs of man. E 

At the outset then, let us consider the claims of this subject for our serious 
attention. Firstly, there is the ‘pure research’ attitude which values discovery 
for its own sake. Secondly, there is the goal of establishing norms so that the 
earliest signs of deviation may be detected, and this has obvious relevance for 
clinical practice. Thirdly, what we can learn about the emotional stages of cire! 
hood may contribute further to our understanding the factors involved in menta 
health at all ages. Fourthly, and in line with the second half of Rousseau's eed 
tion, knowledge about the way children's minds work permits us to deal Ww i^ 
children appropriately. Perhaps the most modest of these four aims, it may ge 
prove to be the most significant. 

Let us consider each in more detail: it 

Pure research. The field of psychology has always given rise to the mos 
intense controversy and schism, possibly because the science is a young one ee 
established knowledge meagre. It would not, however, be expected perhaps tha 
opinions would differ radically about what it is we are attempting to study when 
we speak of the emotional development of the child. Yet that is, or has been, very 
much the case. At one extreme is the approach of Watson and his followers 9 
the Behaviourist School who declared that human behaviour could be explaine 
without reference to ‘personality’ or anything else which is unsubstantial. eus al 
in contrast, was primarily concerned with revealing the invisible and rro 
forces in personality. At the present time we have reached a stage of gradua to 
grudging mutual respect and acknowledgement that each has much of value 
offer. here 

Research cannot proceed without its appropriate methodology, and here a a 
are immense difficulties especially in carly childhood studies. It is easy ms " 
refuge in the fact that the infant cannot communicate to the observer feelings, 
thoughts, or attitudes so that there is a constant danger of making Su 
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ain why until recently there have been 
example, the behaviour of infants. 
ader in ‘Determinants of Infant 


interpretations, but not so casy to expl: 
practically no systematic studies of, for 
Developments in this field are available to the re: 
Behaviour’ (Foss, 1961; 1963). One pioneer endeavour is worthy of special 
mention, namely “The Nursing Couple’ (1941) in which Middlemore studied the 
breastfeeding situation and took the first step in differentiating some main 
varieties of infant activity as part of an interactive process. There are still very few 
studies of the reciprocal interaction (diadic behaviour) of mother and baby or 
indeed of parents and children of any age. 

Another considerable methodological landmark was the recognition that 
observational data were constantly available in the spontaneous play of children. 
While this has become an accepted method in clinical child psychiatric practice 
both for diagnostic and therapeutic purposes, here also there are few research 
studies comparable in diligence of observation with the pioneer work of Susan 
Isaacs (1933). It is true that her interpretations of the children’s words and 
actions in a nursery school setting were in line with the theoretical postulates of 
Melanie Klein, but the data are there, recorded and observed, and available for 
study and re-evaluation by successive generations of students. ] 

The psycho-analysts, Freud included, have often maintained that every analysis 
itself constitutes a research project and in the sense of ‘clinical research this isa 
reasonable claim. As a procedure for eliciting psychological data about childhood 
it is subject to all the imperfections of a retrospective technique, including the 
patient's ability to recall. In fact this method has clearly demonstrated that there 
are laws concerning the retention and loss of childhood memories (infantile 
amnesia). An interesting modification which has been applied in recent years is 
the simultaneous psychoanalysis of mother and child which is beginning to reveal 
parallels in the thought processes of each, though refuting a simple cause and 
effect relationship (Burlingham, 1955; Hellman, 1960). : o. l 

The work of Piaget is a unique contribution to our understanding of children's 
thought processes. His critics have rightly observed that the subjects he has 
Studied are (a) few in number; (b) his own children; and (c) without controls. 
It must be acknowledged, however, that with great originality, especially in the 
design of experiments, he has revealed probable mechanisms and sequences of 
thought according to stages of development which others are now testing with all 
the necessary safeguards of controlled research. Piaget's concern 18 primarily 
With the sequence of development and not with age norms. Reference to his 
Work may be found also in Chapter 8 (‘Behaviour Development ) for which it 
has considerable relevance, but here we shall consider some of its implications 
for child psychology and psychiatry as discussed recently by Woodward (1965). 
Piaget’s approach serves to bridge the intellectual and emotional aspects of child 
development which have tended in the past to be treated separately. A few ex- 
amples will serve to show the importance of his findings for certain theories of 
psychological development. For example, he states that the infant's inner world 
and reactions are bound by perceived objects and hence by the immediate 
Present; memory images do not develop until halfway through the second year, 
nor does the capacity to represent one object symbolically by another. These 
findings are at variance with theories which attribute to the infant a capacity for 
recall. Again, although the two-year-old shows some capacity for the recall of 
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past events in action and play the child has not yet the necessary verbal structure 
for understanding a promise. Before the age of about eleven years concreteness 
in thinking may be expected. The richness of Piaget’s work is matched only by 
the complexity of his terminology and it is already obvious that time will have to 
elapse before the full implications of his contribution are grasped. 

If the methodological techniques so far discussed are disconcerting to those 
accustomed to the research methods of the physical sciences this is not necessarily 
a defect but rather a recognition that this particular field of study has unique 
features demanding its own methods of investigation. 

Ethology, the study of animal behaviour, has developed rapidly as a research 
discipline in recent years, and already its findings are providing fresh slants on 
human behaviour, Tinbergen (1951) has paid particular attention to what 1s 
termed the /nnate Releasing Mechanism, a species-specific response to a particular 
stimulus, ; 

Imprinting is a particular type of innate releasing mechanism whose function 
is closely linked with a particular type of conditioning (Lorenz, 1956). 

In a now famous experiment Lorenz has demonstrated that the newly-hatched 
greylag gosling responds to the movement and noise of its mother by following 
her, but will develop the following response to any object between the sizes of a 
bantam hen and a rowing-boat which moves and emits noises of varying pitch. 
In many different species it has now been demonstrated that certain types © 
useful biological learning occur most easily at particular ages, and it is likely 
that such sensitive periods remain to be charted in human development. 

Establishment of norms. It is tempting to believe that what Gesell has done 
for psychomotor development, namely establishing age norms from birth to adol- 
escence, demands only comparable enthusiasm and industry to make available 
analogous standards of emotional maturation. One basic aspect of human emo- 
tional development invalidates this belief: the tremendous variation from ie 
individual to another at all stages of emotional growth. Indeed age is only d 
and not necessarily the dominant, of several major variables such as sex, socia 
class, historical and cultural setting. This might appear to be a baffling situation 
When attempting to assess an individual child at a given moment in time, but si 
in fact not so very different from the difficulties involved in estimating physica 
growth. In both instances a single set of observations has little value whereas one 
in a longitudinal growth series, even if relatively short, can be revealing. Ad- 
mittedly units of height, weight and so forth are reassuringly concrete compare 
with the intangibles of feeling, attitude, thought and behaviour, but these are the 
relevant data and we must learn to use them. Moreover it is likely that instead 9 
pursuing normative values we must learn to recognise characteristic sequences. Even 
allowing for the many variables mentioned the human organism does seem = 
have a unique sequence of unfolding. This is very much in keeping with "n 
approach of Piaget. It is also inherent in psychoanalytic theories of persona y 
growth, TE 

For a presentation of the psychoanalytic view refreshingly down-to-earth in 1 
concern with the practical problems of clinical assessment the reader is referre : 
to a recent monograph by Anna Freud (1963). Here she develops the — 
of 'Developmental Lines' and details the sequence of events in a number of pee 
(a) Dependency to emotional self-reliance, (b) towards body independence, 
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(c) egocentricity to companionship. Particularly pertinent are the concluding 
Observations about correspondence between different lines of development 
in a particular child. She points out that in practice we expect a fairly close 
correspondence so that to be a healthy personality a child who has reached a 
specific stage in one line will have made a corresponding achievement in another. 
Yet it is recognised that many children show a very irregular pattern, e.g. with 
high achievement as regards bodily independence such as sphincter control while 
lagging behind in play-level and vice versa. It is suggested that our task is not to 
isolate two such lines or aspects of development but to trace their interaction 
giving special consideration to what is determined by innate, and what by 
environmental factors. 

This is a convenient point to add that even if we are some way from resolving 
this duality, it is at least apparent that the former mutually exclusive attitude to 
personality development, the heredity-environment controversy, is meaningless. 
That being so, in a sense the approaches of Gessel, Piaget and the psycho- 
analytic school are all too exclusively child-oriented. Each acknowledges the 
importance but does not record environmental data. A reciprocal pattern of be- 
haviour between mother and child unfolds from birth onwards, possibly earlier, 
and this is often implicitly recognised in clinical practice. In all cultures and 
social classes mothers and babies ‘play games’ such as *peek-bo" and *this little 
Piggy’ which almost certainly correspond to stages which the child is just about 
to reach (see later reference to ‘body image’). The mother, it seems, is responding 
intuitively to minimal cues, but neither these nor the infant’s response, nor the 
maternal reaction to the response have been studied systematically. We lack a 
map of developing inter-personal relationships. 

Implications for later life. Irrespective of theoretical orientation there are 
few who would now deny the importance of childhood experiences in shaping 
the adult personality both with regard to a) character formation, and (b) mental 
stability, Differences arise, however, as soon as we consider how these factors 
Operate. Eysenk and Rachman (1965) postulate two inter-related inherited 
tendencies obtained by subjecting to factor-analysis the ‘neurotic traits’ of large 
numbers of children. These traits are found to correlate together thus defining 
(1) a factor of ‘neuroticism’ (instability), and cutting across this (2) a second 
factor which divides conduct problems from personality problems, and which 
is designated "introversion-extraversion". The ‘introverted, neurotic child is 
characterised by personality problems such as a tendency to be depressed, seclu- 
sive, absent-minded, irritable, to have day-dreams, inferiority feelings, mood 
swings and mental conflict. The ‘extraverted neurotic’ child on the other hand 
tends to have conduct problems, to be ego-centric, rude, violent, disobedient and 
destructive and is given to fighting, stealing and truanting. It is claimed that 
this division applies to girls as well as boys and at varying ages. Evidence is 
presented suggesting that underlying the *neurotisism' is an inherent pre-disposi- 
*ion of the autonomic nervous system to react strongly and lastingly to stimuli; 
whereas the introversion-extraversion tendency depends on the speed and strength 
with which conditioned responses are formed. Individuals who condition quickly 
tend to develop introversion personality problems. Symptoms ane explained as 
maladaptation or inappropriate conditioning, and logically, conditioning tech- 
niques are used in what is termed ‘behaviour’ therapy- For those to whom the 
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essence of the human being is the ‘inner world’ the capacity for self-awareness, 
for reflection and imagination, the behaviourist approach must inevitably seem 
incomplete, almost irrelevant, in spite of its insistence on objective observation. 

Much controversy surrounds the problem of how childhood experiences affect 
later personality. No less important is the task of identifying which particular 
factors operate siginficantly. The one about which considerable evidence has 
accumulated is that of social deprivation. For a full review of this subject the 
reader is referred to Bowlby's classic monograph (1952) and to the World Health 
Organization Bulletin No. 14 (1962). Here we shall deal with a few main land- 
marks. Spitz (1945) was among the first to draw attention to the fact that human 
infants if not given sufficient mothering, even though nutritional and hygienic 
standards are adequate, tend to become withdrawn, listless, apathetic, to succumb 
readily to acute respiratory or gastro-intestinal infections and often dic. This 
clinical picture he called ‘anaclitic depression’, and Bakwin (1942) described its 
appearance in babies kept in hospital for long periods, There was no information 
about the children who survived, but other workers such as Goldfarb (1943) 
following the development of children reared for long periods in institutions 
began to recognise a typical personality picture which Bowlby termed the 
'affectionless character’ and which resembled in many respects what we under- 
stand by the adult ‘psychopathic personality’, namely gross impairment in the 
capacity for human relationships combined with a defective sense of conscience. 
This aetiological hypothesis not surprisingly has been unpopular with child-care 
personnel and with many paediatricians but if the case was originally overstated 
it certainly helped to foster a more consciously humane attitude in the professional 
handling of young children and especially as regards the rights of their parents. 
The main facts, however, cannot be side-stepped. From clinical studies there is 
growing evidence that early bereavement, related to social deprivation, is a highly 
significant factor in a later tendency to depression, especially suicide (Brown, 
1961), as well as to delinquent and psychopathic personality (Gregory, 1958). 

Supportive evidence regarding the importance of emotional deprivation has 
recently come from an unexpected quarter, that of animal behaviour. Harlow 
(1962), working at the Primate Laboratory, University of Wisconsin, has studied 
the behaviour of monkeys reared under differing, carefully controlled environ- 
mental conditions. Monkeys reared in isolation developed peculiar patterns of 
behaviour. They sat and stared vacantly, circled repetitively, rocked, chewed and 
pinched themselves, especially at the approach of a human. Six month’s isolation 
made these effects permanent, 

Curiously the Presence of an inanimate, soft, warm ‘dummy’ mother prevented 
these disturbances from developing in severe form. Intimate body contact 
appeared to be the primary mechanism, The maternal relationship was significant 
in facilitating the interaction of the infant with other infants, and, surprisingly, 
Opportunities for optimal interaction of the infants with other infants appeared 
to compensate for the lack of mothering, at least as far as later social and hetero- 
sexual relations are concerned. 

No less remarkable are the experiments on partial social deprivation: 100 
monkeys of each sex were reared in cages where they could see and hear other 
monkeys but could not play with them during the first six to twelve months ies 
life when they normally learn to play with each other, None of these male monkeys 
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so reared has ever made an adequate sexual adjustment to any female monkey. 
Half of the female monkeys did, after a time, respond sexually to normal males 
and some did conceive, When in due course these socially deprived females 
became mothers without exception they failed to feed their babies, and in 
fact abused them. The offspring, moreover, displayed precocious sexual 
behaviour. " 

While caution is necessary in applying experimental findings on monkeys to 
the life situations of human beings nonetheless these results tend to reinforce 
hypotheses about the pathogenicity of early emotional deprivation. Particularly 
impressive is the evidence for a connecting link between one generation and 
the next, 

This type of deprivation is but one form of early childhood experience. 
Others, such as parental attitudes, now await accurate definition and prospective 
study. 

The understanding of children. At first glan 
our goals—to study the emotional development of children in order to under- 
stand them, Yet in many ways it is the most challenging. We have seen that the 
experiences of children from infancy onwards can effect their wellbeing, even 
their physical health, that these events may have an important bearing on their 
future emotional lives. There is, however, a danger of setting our sights at too 
longa range and ignoring the present, of making children insecure or unhappy or 
afraid not intentionally nor neglectfully but from ignorance or unwillingness to 
recognise the evidence before us. It is fairly certain that satisfying experiences in 
childhood do strengthen personality resources later on but there is also a humani- 
tarian aspect in that one should through understanding attempt to make the 
lives of young people happy. Understanding the ways and methods of communi- 
cation of children has also important pedagogical significance in that it can help 
Us to use appropriate educational techniques at different age levels, not merely in 
the sense of formal instruction but of imparting cultural values. 


ce this is the least ambitious of 


Stages of Emotional Development 

Infancy. The life of a young infant may be considered as a constantly repeated 
Cycle of events—much sleeping or ne: leeping and less wakefulness during 
Which occurs feeding, eliminating and crying. The infant cannot say what it feels, 
for example, when its stomach is empty or its surface temperature has fallen or 
its posture is suddenly changed, but presumably these are situations of unease. 
In contrast the drowsy, cooing and babbling after a feed when clothes are warm 
and dry, when sensations in general in fact are pleasurable seems to represent 
the earliest stages of contentment, of enjoyment in just existing. There are many 
imponderables here but none more curious than the paradox that this creature 
Who is entirely dependent on the mother (or her substitute) for physical survival 
Is yet very frequently in almost complete command of the adult. While fashions 
change as to whether crying babies should be lifted or left (both extremes are 
Probably ill-advised) it is not difficult to imagine that the dawning mind is be- 
Coming aware of the power of its own cry. While child development is often seen 
as a gradual transition from dependence to independence (or more correctly 
from relatively more to relatively less dependence) it is equally important to 
recognise the renunciation of the omnipotent attitude of the infant. Whereas 


8* 
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some adults never achieve much independence at all others remain imperious and 
demanding throughout their lives. Nearly every child during the second or 
third year has to live through the painful experience of this renunciation which 
contributes to the typical negativistic behaviour of a toddler. : 
Psychoanalytic theory lays great emphasis on the dominance of the mouth in 
infancy, that is to say as a zone of pleasurable stimulus. It is also at this early 
stage a principal touch organ, its use for the tactile examination of objects preced- 
ing that of the fingers. Thus the lips suck and touch, the tongue tastes and feels, 
the gums bite and chew—a wide range of sensations are centred in the mouth, 
during this so-called oral phase. In consideration of the most primitive levels of 
sense-organ activity disproportionate emphasis has almost certainly been placed 
on the mouth at the expense of the tactile sensibility of the skin surface and of 
stimuli from the kinesthetic and vestibular systems (see Erikson, 1958). Dis- 
pleasure also tends to be displayed orally in screaming, biting or spitting but 
here again there are wide physical concomitants in violent contractions of skeletal 
muscle. If the adult personality shows the characteristically infantile traits of 
extreme dependency combined with imperious demands this person has in 
psychoanalytic terms an ‘oral character’. This is an extreme form of immaturity, 
emotional development having, as it were, been held up or ‘fixated’ at this stage 
either because of grossly inadequate nursing or because of a sudden disruption of 
a satisfying nursing experience. The terminology here does not serve well the 
quite profound considerations which it is intended to imply. Immaturity of this 
degree may indeed represent failure to emerge from this very early stage, but the 
fixation is one not of an aspect of body-crotism only but of the whole circum- 
stances of interdependence with other people which, appropriate to that early 
stage, have persisted without necessary modifications into adult life. 
The development of the earliest attachment to the mother (‘object relations’) 
is regarded by Bowlby (1960) in a radically different way from that of traditional 
psychoanalytic theory. On the basis of the ethological concepts of instinctual 
response systems mentioned earlier Bowlby suggested that the infant’s attach- 
ment to the mother is a basic component in this earliest reciprocal social relation- 
ship and is not secondarily derived from the satisfactions of food and warmth. 
Clinging, it is postulated, is as fundamental a response as sucking. This is 2 
challenging hypothesis with important theoretical implications regarding the 
origins of anxiety and depression. 
Now let us consider the mother’s role in this earliest of human relationships. 
It is convenient to see in her activities a spontaneously (a) affectionate, and (5) 
Protective attitude. This rather artificial division is useful as we see distortions 
of each clinically, for example, maternal rejection or ambivalence, ‘materna 
over-protection' (Levy, 1943). It is much easier to talk about disturbances 1” 
mother-infant behaviour than to make any dogmatic statements about what 1$ 
normal. There is in fact little definite evidence about the long-term sequelae 9 
disorders of mothering but certainly at the time the infant may react with un- 
usual patterns of crying (either too much or too little), of feeding (apathy; 
vomiting, rumination), breath holding, head rolling, and so on. The infant nurse 
in tense arms often screams, loses interest and may vomit but rapidly settles d 
contented sucking when transferred to experienced hands. The rocking chair, 
the crib, and the lullaby have evolved empirically no doubt because they aid the 
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releas " 2 " , 
rem of both parties. There is much evidence then that infants require in 
addition to nourishment and protection, frequent gentle confident handling 


by a familiar person. 
e by the second month (Ambrose, 1961) 


" Babies respond to a smile with a smil 
ut this is not necessarily an indication that they as yet recognise people. By six 
ion from the mother 


de ri kon however the child already reacts to separati 
child (Sch. npe sequence of distress, rage, apathy and grief of the older 
in the den er, 1958). This stage would appear to represent a crucial ‘milestone’ 
A velopment of interpersonal relations, the beginnings of attachment 
specifically to the mother. As Schaffer himself has pointed out there is a danger of 
this finding being misinterpreted to mean that separation of younger babies from 
their mothers carries no danger psychologically. In fact, however, there is abund- 
E EA evidence that the initial ‘coupling’ process between mother and infant 
hls : disrupted when delayed, for example after a premature birth where the 
lin bu a to remain in hospital. It is probable that the father is recognised 
Uc imi] efore the first birthday. There is a curious absence of system- 
child quiry into any aspect of the father's role in relation to his developing 
INFANT MANAGEMENT AND MENTAL HEALTH. 
What extent particular child-rearing practices 
of the individual. It has to be acknowledged t 


v the important role in character formation 
cen ascribed at various times to, for example, artificial feeding, swaddling, early 


ar sudden weaning, too much or too little lifting and cuddling, and closely 
UEM to this, leaving babies to cry; too rigidly organised feeding schedules, 
bw et training in the first weeks of life, permitting the use of soothers; to the 

quent use of laxatives, enemas and suppositories. These are matters on which 


the advice of the physician in family, welfare clinics, and paediatric practice is 
commonly sought and unfortunately there is no trustworthy book of rules, and 
there probably never will be. This does not mean that all or any of these practices 
are unimportant; each and every one has demonstrably acted as a traumatic 
experience for an individual as revealed in the course of exploratory psycho- 

r because of the tremendous variation 


therapy. This, however, is a complex matte 

from child to child, Innate factors do exist even if we know little about them and, 
for example, one infant may be comfortable only with a well-ordered feeding 
regime, a second on a self-demand schedule, a third able to accept either, anda 
fourth a ‘difficult feeder’ no matter what is tried. This last baby may, of course, 
be ‘difficult’ no matter how skilled and relaxed is the nursing person, or may be 
responding to the insecure, inconsistent handling of a very nervous mother so 
that the precise feeding schedule is a relatively minor consideration. This is the 
Second consideration, that it may well be true if unproven as yet that in every 
example mentioned associated factors, and especially relationship factors are 
Paramount, Where for example in the aetiology of a neurosis inappropriate use of 
enemata to a young child is relevant it may not be the practice itself that has 
contributed as much as the ‘emotional climate’ of the transaction, whether for 
example the manipulation of the child had a sadistic or other erotically-toned 
component, When considering the importance of weaning, Bowlby (1960) 
Pungently comments that ‘a mother is more than a pair of breasts’ thereby high- 


It is now relevant to consider to 
affect the emotional development 
hat there is little solid foundation 
and adult mental health that has 
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lighting the too often neglected concomitant experience of the child at this time, 
such as the birth of a sibling or separation from the mother. 

It appears then that within very wide limits all sorts of. infant-rearing methods 
can be employed without detriment to the child's emotional development provided 
the mother is oriented to the needs of the child. Thus her technique may not be 
identical with all her children, In response to tangible cues trom her children she 
may do things differently or the same things at different stages. : 

Where in contrast a mother—and ata slightly later age this begins to apply with 
equal force to father—is in child-rearing activities responding primarily to her 
own inner needs, then we are in the realms of maternal psychopathology. We 
may be confronted with a psycho-neurosis or acute psychosis in the mother which 
involves her child and for which treatment is required; a disorder of the mother- 
child relationship where the mother’s personality is basically a sound one, in 
which the disorder is often ‘triggered’ by events during this or a previous 
pregnancy, at the time of delivery or just after, and where psychotherapeutic 
intervention is often quickly effective; or where the disturbed mothering is but 
one facet of a profoundly disordered personality in the mother such as a ‘character 
disorder’ which is unlikely to be modified by any treatment procedure, and where 
therefore the professional helper must be content to give support, encourage- 
ment, and direct advice on child management, 

From this brief survey of the psychopathology of mothering it follows that 
imparting information is but one aspect of parent education, and not always the 
most important. What the majority of parents want is guidance on how to act in 
specific situations, and they are often helped in this by group discussions with 
other parents. The frequent gain in understanding and self-confidence is how- 
acquisition of facts, but from sharing their anxieties 
process from the other parents and the 
ask of parent education is the modification of 
culturally-determined attitudes and practices, These may be inappropriate in the 
facts of child emotional development. Many 

to find their infant explore its genitalia and 
a male baby, especially during feeding, or 
3 of young children of both sexes. It is a relief 
are common and harmless activities. Many are sur- 
rally determined and that there is no cause for alarm 
own excreta, 
developmental information to parents 
other aspects than didactic teaching. - 
for indevend p d begins to walk the beginnings of striving 
pendence are Seen, at first fluctuating With frequent retreats to the safety 
Separation for any length of time as we have seen causes 
nthe development of speech the main channel of com- 
shed and we as observers have our first real access to the 
feelings. Long before ‘make believe’ play is reached early 
shape. Objects are credited with living, human attributes 
that, for example, a hurtful bang on the head leads to 
ad table’. It has been suggested that familiarity with al 
eved in the first instance by seeing in them aspects of the 
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child's own body. Moreover, there is a magical quality in early thinking in the 
sense that thoughts alone can shape events, and when we consider the intensity 
of a young child's loving as well as hating these events may be alarming. Animism 
and thought omnipotence may return during adult mental illness, and are seen also 
in primitive societies. In the minds of young children phantasy and reality merge. 
Childhood thought, as Rousseau sensed, has its own logic which we now begin 
to comprehend as these mental mechanisms are recognised. Much of the be- 
haviour at these early stages can be seen as the drive to discover new things and 
experiences and the mastery of the anxieties aroused, This results in frequent 
flight to what is familiar, and sometimes the deliberate manufacture of what is 
familiar as in bedtime and other rituals. The teddy-bear serves many purposes: 
when the child is alone as an imaginary companion or something to cuddle in 
place of mother; as a scapegoat; as a pretended companion to praise or blame, 
love or reject, as inner needs dictate. On this particular topic the writer A. A. 
Milne is probably still the most perceptive observer.* 

Some children, however, prefer a piece of blanket or fringed material from 
which they may be inseparable for years, more especially at bedtime or when 
feeling ill or insecure, and to which they give a special private name. Winnicot 
(1958), has described this as a ‘transitional object’. This he regards as the child’s 
first real possession, an intermediary perhaps between a thumb and a doll. 
Children are greatly comforted by being allowed to take with them not just toys 
1 shen they go to hospital or other strange places. 
When the toddler returns again to the security of its own home he may begin 
Wetting or soiling (or these may have appeared during separation and persist for 
a time), demanding to be fed, refusing to sleep alone or even be separated during 
the day, may return to baby-talk, and begin thumb sucking. All this behaviour 
is a typical response to a situation of fear and or insecurity which is or has just 
a regression to an earlier emotional level. This 


but especially familiar objects w 


Peen experienced, and represents 
can occur in human beings (and probably animals too) at all stages of life though 
adults hide it better, and bodily functions are not so obviously affected. Regression 
ard and is almost always temporary. Parents can be greatly 
about its likely occurrence, and the import- 
s temporary infantile needs. Another 


Serves as a safegu 
helped by being warned in advance 
ance of responding appropriately to the child" ry inf € 
common situation which may lead to regressive behaviour is the birth of a baby 
brother or sister. Once parents have grasped the reality and intensity of the 
toddler’s feelings of rivalry, jealousy, love and hate they usually have the initiative 
to deal effectively with the situation. The child acquires socially commendable 
attitudes but slowly, and there should therefore be no shock at hearing the im- 
Perious demand to ‘send the baby back’. Fortunately dolls and teddies are there 
to take some of the brunt of this intense ambivalence. 

Irrational fears of specific things often develop in the early 
dogs, horses—the so-called phobias. The dangerous impulses which the child 
ascribes to these creatures is regarded as a measure of the intensity of feeling 
being experienced within the child (projection). . 

Toilet training has important psychological components. Besides the earlier 
Curiosity and exploration, faeces and to a less extent urine is at various stages 
regarded with pride and often fear. There is evidence that in neuro-physiological 


* ‘Now We Are Six’; ‘Winnie The Pooh’. A. A. Milne. London: Methuen. 


years, fears of flies, 
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r "M : year old. The 
ferme entiscigus merece) een ` eter A aay n didt her 
mother S a I pica. reflex with early mastery of rise 
Rea pom this does become functionally possible the child often ride 
are ignored and successful defaecation rewarded regu ed is ios parent a com- 
fairly easily; but if much fuss and temper is aroused i : ainful 
anal fissure but this is more often a result than a cause. ie Econo m 
occupation with cleanliness may also inhibit the child's ear y v carmodd et 
Quite small children often seem to locate accurately the Sensitiy RR For 
parent's make-up, thus providing themselves with "vrac Marci a cpt 
example, towards a mother who is really upset by a child ; ea asafti 
pany, this is clearly a way to punish her; if anorexia makes ee 1 e SE ae face 
as not this is the form a behaviour disorder takes, and So on. E die slang en 
tion and urination represent aggressive impulses as evidence ub the mores of 
notation of these terms in our vocabulary. In order to conform ins Een ds 
society represented by the parents’ approval pleasurable oe to one of 
disgust (reaction formation). Sometimes this transition is exagge and lacking 
inhibition of all assertiveness making the child passive, conforming, ^ as speech 
in initiative, Quite often this is associated with both oral inhibition E spp " 
hesitancy as well as bowel inhibition leading to constipation m e so that 
The wish to indulge in messy play may also be displaced toa safer 2 i usually 
toddlers often play messily with their food and as this is transient E sie dieit 
does not interfere with nutrition as such it is best tolerated. Tec d play, 
impulses are sublimated to socially-approved goals such as sand "n se. that this 
clay and plasticine, modelling or painting. Psychoanalytic theory No. h as mean- 
phase of development is the origin of certain ‘anal’ character traits suc 
ness, excessive preoccupation with orderliness and precision. begins before 
Real interest in Co-operative activity with other children seldom pee: rseries of 
two and a half to three years so that organised group activities in Ae ness, an 
elsewhere before that age usually fail, Ego-centricity, ruthless possessiv Mat ies 
uncontrolled aggression gradually respond to socialising aa ee the 
cause of the fear of Punishment but more importantly from the fear o a one rea 
Parent’s love, This is how conscience is formed on the basis of the ren are 
Parental sanction. It is not difficult to see therefore how closely interwov 
the strands of love and conscience, res 
If certain questions and Situations tend to produce an anxiety-laden eval 
from the Parents which the child identifies in the pitch of the erie 
tactics, inappropriate anger or laughter and so on, then curiosity 1s toh 
sharpened and there is a tendency to indulge in speculative phan source 9 
in sex may be accepted readily, or become sits is true 
largely depending on family attitudes; the Bn ch ques~ 
of the facts of reproduction, birth and death. The manner in which su 
ery bit as important as the answers themselves. 
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This underlies the occasional terror at any surgical procedure in the lower part 
of the body—not only when masturbation is countered by the threat ‘to cut it 
off’. A related anxiety is the common fear of the hair being cut. 

_ All such fears are commoner in boys than in girls, and have been attributed by 
Freud (1908) to the imagined retaliation of the father as a result of the boy’s 
erotic stirrings towards his mother. This classical ‘oedipus complex’ is probably 
by no means a universal phenomenon though with the associated castration 
complex it does seem aetiologically important in hysterical conditions in both 
sexes, 

. Whether the sexual component is accepted or not there is no doubt about the 
intense attachment of most small girls to their fathers, small boys to their 
mothers, and ensuing rivalry with the parent of their own sex. Herein lies the 
Prototype of later ‘triangular’ situations. If the possessive child is tolerated and 
perhaps humoured, reconciliation is slowly achieved. Rejection or eroticised 
Play on the parents’ part, usually unconsciously determined, may lead later to 
PSychomatic problems. 

Later childhood —the emergence of a person. Mind is an abstraction. In 
describing its development it is therefore necessary to use abstract concepts. 
Among the most fundamental of these are the awareness of oneself, essentially 
of one's own body; a gradually acquired awareness of constancy, compounded of 
all Sensory experience, within and without the body. The awareness of its parts, 
of their relative proportion is really a neuro-psychological concept, the body 
image. The somewhat analogous but more complex concept is that of the ego, the 
Part of the mind which perceives, thinks, remembers, registers the outside world, 
and which is conceptualised as having a boundary which delineates ‘the self” 
from the ‘non-self’. It is useful to the neurologist to regard certain subjective 
Phenomena of his patients as distortions of the body-image; some of the bizarre 
experiences of a schizophrenic are comprehensible to the psychiatrist as defects 


of the ego-boundary. f 
Ego development probably begins in a rudimentary fashion at or before birth 
and may be dependent upon the integrity of the central nervous system and 
especially an intact perceptual apparatus. Given this organic matrix, from the 
Start we recognise as inter-dependent and interacting factors the built-in bio- 
logical drives and the life experiences out of which personality is forged. The 
sense of identity, of being oneself a unique individual is central to any concept of 
à person, but we know little of how identity formation is achieved. The resolu- 
tion of this process in adolescence when the course of personality development is 
finally set has been extensively studied by Erikson (1950). i 
However, long before a child goes to school one important facet of personality 
will ordinarily have arrived, namely a sexual identity the feeling of being male or 
female. At the present time the medical psychological aspects of the subject are 
clouded in complexity for ‘male-female’ has now three possible meanings at 
least (i) the form of the genitalia and secondary sexual characteristics; (ii) the 
chromosome appearances; and (iii) the subjective feelings of the individual. With 
Tecent advances in the study of inter-sex it was confidently anticipated that 
Personality studies would reveal a link between somatic and psychological sex. 
But the evidence so far though not final by any means strongly suggests that an 
individual feels male or female because of the attitudes of others from an early 
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age rather than because of any particular hormonal effect. "Though the actiology 
of homosexuality remains doubtful at least one carefully controlled study of males 
suggests a specific pathogenic family constellation, an assertive mother dominating 
a detached father who she denigrates to her intensely loved son (Bieber, 1962). 
Whatever the precise pathogenic influence many psychiatrists and psycho- 
analysts incriminate disturbed mother-son and father-daughter relationships. 

While it is well known that transient homosexual attachments are common in 
adolescence and usually need cause little concern, it is often a surprise to parents 
when young children show marked preference for the toys and activities of the 
opposite sex. We are more tolerant of little girls who wish to be ‘tomboys’ than 
to little boys who show a sudden interest in prams and dolls, but neither tends 
to be a lasting predilection. 

This aspect of the child’s identification is greatly facilitated when both parents 
are uncomplicated in their sexual roles. In a one-parent family the child will 
usually seck out another relative or friend as a substitute, "" 

This is but one of the many roles which grandparents may fill to the child s 
advantage. When we consider that a chilá psychiatric clinical study almost in- 
variably involves three generations it is remarkable how little research has been 
focussed on the role of grandparents. It is a unique relationship with its frequent 


blend of affection and permissiveness, It affords to the child a sense of continuity, 
of ‘roots’ and of belonging. 


Certain games are played with such 


frequency and enthusiasm by young 
children that they deserve 


a word of special mention, ‘Playing at houses’ which 
usually involves a wedding and offspring with many variations serves to foster 
identification with a parent of the same sex, to seek answers to questions about 
reproduction and to master fears of their own parents by acting the parts of the 
awesome fathers and mothers, Whenever a person or an animal is particularly 
feared the child tends to play this part in fantasy and to repeat this over and over 
again. Many a child has played at ‘being the dentist’, but never the patient- at 
least voluntarily, ‘Playing at doctors’ serves the same end as well as the explora- 
tion of sexual differences, This is also one of many ways in which the problem 
of death can begin to be tackled. Children are seldom morbid about this but 
intensely interested. Most questions —and at this stage they are endless should 
be answered with as much of the truth as is appropriate to the child's age an 
comprehension, 

By the time the child goes to school emo 
ally acquired toleration of frustration, 
concentrate on tasks set b 


tional maturation is seen in the gradu- 
increasing control of motility, ability t 
bis abies Y another, and an acceptance of limits. Given reason 
zuo ability and compatibility of temperament between pupil and teacher 
information is acquired rapidly whereas awareness of inner instinctual drives 
has become negligible, 


With the first stirrings of Puberty the 


. . x an end 
emotionally quiet period is at an 
elings and behaviour enter a 


phase of new turmoil. , 
FREDERICK H. STON 


References 


development of the smiling response in early infancy» 
int Behaviour, Ed. Foss, B. M. London: Methuen- 


ROSE ]-A. (1961). “The 
in Determinants of Infa 


EMOTIONAL DEVELOPMENT 241 


"ies H. (1942). ‘Emotional deprivation in infants.’ J. Pediatrics, 38, 512. 
1 IEBER, I. et al. (1962). ‘Homosexuality.’ Basic Books, New York, Ch. VI. 
Bowrnv, J. (1952). ‘Maternal care and mental health." W.H.O., Monograph Series 


No. 2. Geneva. 

— — (1960). ‘Grief and mourning 
15, 9-52. London: Hogarth. 

Brown, F. (1961). ‘Depression and childhood bereavement.’ F. Ment. Science, 107, 
754-777. 

Buruincuam, D. (1955). and child.’ Psycho- 

: analytic Study of the Child, xo, 165-168. 

Erikson, E. H. (1958). "The psychosocial development of children,’ in ‘Discussions 
in Child Development,’ 3, 169-216. Ed. Tanner and Inhelder. London: 
‘Tavistock. 


—— (1950). ‘Childhood and society. : 
ck, H. J. and Racuman, S. J. (1965). “The application of learning theory to 


child psychiatry,’ in ‘Modern Perspectives in Child Psychiatry.’ Ed. Howells, 
. J. G. Edinburgh and London: Oliver and Boyd. 
Foss, B. M. (1961) (Ed.) ‘Determinants of infant behaviour’ I; (1963.) Ibid, I. 
" London, Methuen. 
Freup, A. (1963). “The concept of d 
_ 0f the Child, 18, 245-265. 
Freup, S. (1908). ‘On the sexual t 
: London: Hogarth. 
Gorprann, W. (1943). 


in infancy.’ Psycho-analytic Study of the Child, 


‘Simultaneous analysis of mother 


' New York: Norton. 


levelopmental lines,’ in Psycho-analytic Study 


heories of children.’ Standard edn., Vol. IX. 


‘Infant rearing and problem behaviour in adolescents.’ 


T" Am. J. Orthopsychiatry, X3, 249- n E , 
JRANGE, K. M. (1963). ‘Rousseau’s Emile and its English background.’ Acta 
à Paedopsychiatrica, 30, 405-7410. oret i 
JREGORY, I. (1958). ‘Studies of parental deprivation in psychiatric subjects.’ 


H Am. J. Psychiat., 115, 4327442- 
IarLow, H. F. (1962). ‘Social deprivation in monkeys.” Scientific American, 207, 


136-146. 
HeLLMan, I. (1960). ‘Simultaneous analysis of mother and child.’ Psycho-analytic 
Study of the Child, 15, 359-377- 
g children.’ London: Routledge. 


Isaacs, S. (1933). ‘Social development in youn ; | 
Levy, D. M. (1943). ‘Maternal overprotection.' New York: Columbia Univ. Press. 
Lorenz, K. (1956). ‘Comparative behaviourology,’ in ‘Discussions on child 
development,’ x, 108, Ed. ‘Tanner and Inhelder. London: Tavistock. 
MIDDLEMORE, M. P. (1941). “The nursing couple’. London: Castle. o. 
Spitz, R. A. (1945). ‘Hospitalism: An inquiry into the origins of psychiatric 
. conditions in early childhood." Psycho-analytic Study of the Child, x, 53; 2, 313- 
SCHAFFER, H. R. (1958). ‘Objective observations of personality development in 
T early infancy.’ Br. J. Med. Psy., 31, 174-183. 
INBERGEN, M. (1951). "The study of instinct.' Oxford. 
W.H.O. (1962). ‘Deprivation of maternal care.’ Public Health Papers, 14- Geneva. 


Winnicor, D. W. (1958). "Transitional objects and transitional phenomena,’ in 
‘Collected Papers.’ London: Tavistock. 

Woopwanp, M. (1965). ‘Piaget’s theory in modern perspectives, D. 58-79, in 
‘Child Psychiatry.’ Ed. Howells, J. G. Edinburgh and London: Oliver and 
Boyd. i 


Chapter 10 


INFECTION AND IMMUNITY 


DURING the past century there has been a steady and most remarkable — 
in deaths from infection, and children, particularly those under five years i 
age, have been the principal beneficiaries. Deaths among children (o-15 yenn) 
from the four main infectious diseases (scarlet-fever, diphtheria, measles an 

whooping-cough) have fallen from rates ranging from 1,250 per million (eases) 
to 2,500 per million (scarlet-fever) in the decade 1850-60 to negligible PEPS 
tions in recent years. Nonetheless, infection is still the most important og a i 
to illness among children. For example, in the Thousand Families EE E 
Newcastle (Miller et al. 1960), there were 8,467 significant incidents of il a d 
among 847 children in their first five years of life (1947-52); of ied 
(8o per cent) were infective conditions and 1,622 (20 per cent) were non-in ils : 
illnesses such as accidents, allergic rashes, surgical operations, squints or speec 

disorders. Of the infections, more than half were respiratory infections (colds, 
sore throats, febrile catarrhs, bronchitis, etc.), rather more than one fifth were 
due to the specific fevers (measles, whooping-cough, chickenpox, mumps, eta), 
and about one tenth were alimentary infections, Thus these three groups we 
infections were responsible for 87 per cent of all infective illnesses and 70 per i 
of total illness, The only other groups numerically important were staphylococca 


H . H H H oed ing 
infections which contributed 5 per cent and pyrexias of unknown origin causing 
3 per cent of the illnesses (see Table 15). 


TABLE 15 
845 Incidents of Infective Illness in 847 Children in Five Years 


Newcastle-upon- Tyne, 1947-32 
Respi ratory infections 


Distribution of 6, 


+ 3758 Staphylococcal infections. 341 
Vhooping-cough ; x 392 Acute infections of un- 
Measles S x <. 540 known origin . = ger 
Chicken-pox and zoster . 240 Herpetic stomatitis . . 118 
Rubella > " + 134 Conjunctivitis. : 2 79 
Mumps s . 113 ‘Tuberculous infection . 61 
Alimentary infection * 793 Infective hepatitis . e 4 

The impact of th 


ese various infections on the physical and mental development 
of the young child may be considerable, Co 1 
to otitis media and bronchitis; chronic oti 
which in turn may 
Pneumonia and bron a 
and mumps may The risks of infection are ape 

4 various social and environmental fede 
associated with t : » deaths from the pneumonias of carly E ile 
hood still have a sharply rising socia] gradient from Class I to Class V, ect 

ory infections and Streptococcal sore throats are commonest in 0Y 
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crowded communities. Improvements in the nutrition, housing and way of life 
of the economically poorer classes will continue to be a very important factor in 
reducing the amount and severity of infection in a community. More specific 
measures to protect susceptible children will be further discussed here. These 
sei consist, in the main, of attempts to give the child a specific resistance or 

ity against infectious diseases like smallpox, diphtheria, poliomyelitis, 


whooping-cough, measles and tuberculosis. Little effort has as yet been made 


to provide protection against the great mass of acute respiratory infections but the 
Steady progress now being made in the identification of respiratory viruses 
associated with such clinical syndromes as the common cold, croup, febrile 
catarrh, influenza and the non-bacterial pneumonias gives promise of future 
Success. Again, no specific prophylaxis is available for the hotch-potch of ali- 
mentary infections although special control measures (e.g. chemoprophylaxis 
and chemotherapy) may be effective in particular circumstances as is also the 


case with the acute pyogenic infections. 


Acquired Immunity 
The term immunity is often used elastically to cover any biological mechanism 
that gives the body protection or resistance against infection. The physico- 
chemical barriers of healthy intact skin and mucous membranes with their 
associated secretions—the unsaturated fatty acids of the skin, the hydrochloric 
acid of the stomach, the lactic acid of the vagina, the lysozyme of tears and 
Mucous secretions—give the body what is sometimes called natural immunity 
but which more properly is a non-specific resistance to infection, Similarly, the 
body's capacity to deal with invading pathogens in the early stages of infection— 
the phenomena of inflammation, localisation and phagocytosis—exemplifies 
a physiological and non-specific resistance that should not be equated with 
immunity, Immunity is an acquired resistance to infection, which develops during 
the course of a clinical or inapparent infection or can be induced artificially by 


the injection of ready-made immune substances (antibodies) or of an innocuous 
lite or fraction of it (antigens). 


Suspension of the pathogen or some metabo! 3 1 
l'his immunity is specific for the particular pathogen causing the infection 
Or used artificially as antigen; for instance, a child who has had measles is 
unlikely to have a second attack but is not thereby protected against whooping- 


cough, 

, Immunity may be acquired na and both forms of immun- 
ity may be acquired either actively, that is the antibodies are produced by the 
host’s tissues, or passively, that is the antibodies are supplied to the host ready 
made. An attack of measles gives immunity to further attacks and this is naturally- 
acquired active immunity. Most infants are immune to measles for the first four 
to six months of life, owing to the ‘placental’ transfer of antibodies from mother 
to foetus; this is an example of naturally-acquired passive immunity. Troops on 
active service are given two or more injections of tetanus toxoid to protect them 
against the risk of tetanus; this is artificially-acquired active immunity. Civilians 
may be given a dose of tetanus antitoxin following injury, and this is an example 


of artificially-acquired passive immunity. Passive immunity, following the 
et, immediate if the antiserum is given 


injection of an antitoxin, is rapid in ons Is gi 
intravenously and requiring only a few hours to reach adequate levels if given 


turally or artificially; 
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intramuscularly or subcutaneously; but it has a short duration of aedes 
weeks, since the antibody, being a foreign protein, is quickly climinatec rens 
body. On the other hand, antibody transmitted from mother to foetus ke d 
nated from the infant much more slowly, e.g. diptheria antitoxin has ae 3 se 
of approximately thirty days. In the older child and adult, however, the €: dov 
and disappearance of injected homologous antibody occurs at a faster "rs vadis 
The route by which antibody is transferred from mother to offspring zt te 
on the animal species. In ruminants and pigs antibodies are gah : s 
colostrum and are ingested and absorbed from the gut when the calf or zm P. 
its first milk by suckling or feeding. Absorption of undenatured i iic. ro 
only in the first twenty-four hours or so of life, With rodents and p E 
usually been supposed that antibodies pass through the placenta from mothe ES 
foetus and the difference in the modes of transfer in ruminants and pent m 
been attributed to the number of layers of tissue between maternal and E L 
circulation—four or five in ruminants and Pigs, one in rodents n 
However, it has been shown that in certain animals with —€— — 
e.g. rabbits and guinea-pigs, antibodies puss from the maternal Er — n 
the uterine lumen, whence they pass through the entodermal a dew 
yolk sac into the vitelline circulation. It is not known if this mode ok s gin 
occurs in the human species but there is evidence of some selection anc eos 
centration of certain antibodies during transfer from mother to foetus. Thus, - 
titres of antitoxins and viral antibodies, e.g. diphtheria antitoxin, staphylococca 
and streptococcal antihaemolysins and vaccinial antibodies, are often higher d 
cord blood than in maternal blood whereas some bacterial antibodies, non 
agglutinis and sensitising ‘reagins’ are present in much lower concen i 
infant than in maternal blood. These variations are important in perii] 
the passive immunity of the infant to different infections and explain iwi hes 
of the specific childhood fevers rarely occur in infants under four to e m Ba 
of age. Whooping-cough is an exception, not because antibody nd is 
transferred but probably because there is little or no protective anti en y a 
transfer, The level of antibody transferable from mother to off-spring ps 
raised by antenatal immunisation of the mother and this procedure has b 
suggested for infections like tetanus and poliomye but 
In contrast to passive immunity, active immunity takes time to develop D 
persists for months or years and, once acquired, is capable of restoration a 
it has dropped to a low level. There is evidence that the capacity to proc je 
antibody in Tesponse to certain antigenic stimuli, e.g. pertussis vaccine, p^ as 
well developed in the first few months of life than it is in the older infant. d s 
ever, with potent antigens, e.g. tetanus toxoid, infants under three months © a 
respond as well as the older child and poor responses are usually due n 
interfering effect of passively transferred antibodies, e.g. to diphtheria and ae 
myelitis. Again, the failure of smallpox vaccination that may occur in the neo 
is probably related to the Presence of vaccinial antibody. 


litis. 


The Rationale of Immunisation 
Before discussin 


3 " " . unic- 
g the application of immunisation to the control of comm 
able disease, it 


2a gee 
i < orinciples in orde 
may be useful to summarise some of the basic PES eni 
to clarify what immunisation may realistically be expected to achieve 1n c! 
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types of communicable disease. The objective of immunisation is to produce 
without harm to the recipient, a degree of resistance as great as, or greater than, 
that which follows a clinical attack of the natural infection. With this objective in 
mind, those communicable or infectious diseases amenable to control by vacci- 
nation may be considered in four main groups: toxic; acute bacterial; chronic 
bacterial; and viral infections. In the first group, e.g. diphtheria and tetanus, the 
brunt of the infection is due to a specific poison or toxin which can be purified 
artificially, rendered harmless by treatment with formalin (= toxoid) and used 
as a very effective antigen or prophylactic. The potency of toxoid antigens can be 
measured and standardised with great accuracy, and the amount of antitoxin 
that is produced in the inoculated person gives a reliable indication of the degree 


of resistance to infection in that individual. 
ies as far as immu- 


Among the acute bacterial infections there are two categori 
yogenic infections (staphylococcal, 


Misation procedures are concerned: (a) py 
Streptococcal and pneumococcal) against which vaccines are largely ineffective, 
thin the species, e.g. pneumo- 


Since there are many different antigenic types wi 
coccus types 1, 2, 3, etc., so that an infection (or immunisation) with one type 


does not protect against infection with other types; (b) infections like whooping- 
cough, cholera, and plague, where there is one antigenic type or organism, so 
that a vaccine prepared with the infecting organism might be expected to give a 
reasonable degree of protection. However, these organisms contain many differ- 
ent antigenic components, of which probably only one or two are particularly 
concerned with the virulence of the organism. It is important to try to 
identify and to preserve these so-called ‘protective antigens’ in vaccine pre- 


parations, 

, Another difficulty is tha 
infection affects predominantly 
as a result of vaccination may not gai 
is producing the infection. For this an 
vaccines against whooping-cough and cholera 
so that objective assessment of their value could be obtained. 

So far the assumption has been implicit that the production of a specific 
Protecting antibody is the main requirement for effective immunisation, although 
it should be noted that immunity may persist long after such antibodies cease to 
be demonstrable, as in whooping-cough. When the ‘continued fevers’ or chronic 
bacterial infections are considered (e.g. typhoid, brucellosis, tuberculosis) it must 
be concluded from knowledge of the natural behaviour of these infections that 
the identifiable specific antibodies play little part in overcoming the infection. 
Thus, antibodies to the specific antigens of the typhoid and brucella bacteria are 
demonstrable in the blood of the patient within a week of onset of the illness, but 
the fever may go on for many weeks before clinical recovery. In addition, relapses 
in these continued fevers are not uncommon despite the presence of high con- 
centrations of specific antibodies. In contrast to the acute bacterial infections, the 
infecting organisms in chronic infections are for the most part intracellular 
Parasites, and it seems likely that what is called cellular immunity may be more 
important in overcoming the infection than the presence of humoral antibodies. 
It is probably for this reason that in tuberculosis and brucellosis a living attenua- 


ted vaccine is needed to produce immunity. 


t in infections like whooping-cough and cholera, the 
the epithelial surfaces so that antibodies produced 
n easy access to the site where the pathogen 
d other reasons it was essential to test 
in properly controlled field trials, 
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In the viral infections it is known that humoral antibodies are baal te 
again, cellular immunity also seems to be important in some are ts 
children with hypo- and agammaglobulinaemia can recover from € ries 
measles, chickenpox and mumps with an apparently good unpaunisy D ou 
detectable circulating antibody, whereas they rapidly succumb to E l 
or toxic infections. Such children can also be successfully bea w i amt 
pox vaccine and with BCG. These findings indicate that speci a ai 
bodies are not essential for recovery from some virus diseases. On D orth " 
immunity to certain virus infections seems to be equated with ep si ien 
antibody; e.g., human gamma globulin can be used prophylactica y wa venis 
modify measles and infectious hepatitis in those intimately exposed ital 
of infection; killed viral vaccines which stimulate the e o 
antibody can give good protection against influenza and poliomyelitis. 


Immune Response and Duration of Immunity 


The newborn baby may contain in its blood antibodies to the T o a 
toxic, bacterial and viral infections according as the € to the 
present in the mother's blood. This passive immunity gives P t odies but it 
infant at a time when it is poorly equipped to produce specific and dto the 
also interferes to a varying extent with the infant's capacity to respon velie 
stimulus of toxoids or vaccines in the early months of life. Killed poliamy ei 
vaccines elicit poor or nil antibody responses when given to children iip 
months of age; on the other hand, this 'antibody interference' can to inm ibus 
be overcome by potent antigens. It should be noted that the [o etn allpox 
be given protection following inoculation of live vaccines, e.g., BCG and sma 
vaccines, . killed 

When a good specific antibody response is being sought to a saxo R e 
antigen, the usual procedure is to give two or three doses of the antigen ons 
vals of several weeks. The first dose of antigen evokes a poor antibody ps the 
after a latent period of approximately two weeks, but after the second B à be 
amount of antibody produced is multiplied tenfold and after a third dose m oi 
increased a hundredfold, This first or ‘priming’ dose of toxoid will red 
effective the larger it is; or if it is released slowly as from a mineral pte 
or if it is mixed with certain bacterial vaccines, e.g. tetanus toxoid plus typ ient 
vaccine, diphtheria toxoid plus pertussis vaccine, The second and auh ap 
doses are effective in much smaller amounts than the first, and without the e 
of adjuvants. With toxoids the response is much better if the two doses are es 
Out at an interval of four to eight weeks, and, provided the priming dose 1s iven 
quate, the response to the second dose will still be maximal even if it is M 
some six months after the first. This enhanced response may not qus ason 
killed bacterial or viral vaccines are being used. However, where there is a 
to believe that a community has acquired a basic immunity from the ne we 
occurrence of clinical or inapparent infection, as in influenza, one dose of an 
will act as the Secondary stimulus, 3 

As regards the duration of immunity after the basic course, this we 
measured precisely in the case of toxic infections according to the level of sp now 

* Mineral carriers, e.g. aluminium hydroxide or aluminium phosphate, are not 
recommended in the U.K. 


-eig after 
1 Q : ;elitis a 
comi -K. because of the slight risk of post-inoculation poliomy¢ 
injections of alum-containing prophylactics. 


n be 
ific 
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antitoxin in the blood, or, less precisely, in diphtheria by the Schick test. Recent 
studies have shown that an adequate concentration of diphtheria antitoxin may 
persist in the blood of children for three to four years after primary immunisation 
in carly infancy. After a primary course of three doses of tetanus toxoid, a satis- 
factory antitoxin titre may be present for as long as ten years. 

The duration of immunity after injections of killed bacterial vaccines cannot be 
equated with the presence of demonstrable antibody; for example, after a course 
of three doses of pertussis vaccine given to children (average age one year) there 
Was no change in the degree of protection in successive six months during a 
follow-up period of two-and-a-half years, although antibodies were no longer 
demonstrable in a considerable proportion of the children within a year after 
immunisation. Again, in the chronic bacterial infections, there is no correlation 
between antibody titres and clinical protection, as was shown by a controlled trial 
of typhoid vaccines in Yugoslavia. In the viral infections, although antibody titres 
are accepted as a measure of the degree of protection, there are certain anomalous 
findings: for example, high titres of neutralising antibody have occasionally been 
found in the early stages of fatal cases of smallpox. 

The role of immunisation in communicable disease control is best assessed 
from the results of carefully-designed field trials with vaccines that have been 
submitted to satisfactory laboratory assays of potency. Thus, BCG, pertussis 
and typhoid vaccines have been used for half a century or more, but it was only 
after large-scale controlled trials of these prophylactics had been carried out that 
a realible assessment of their value could be made. Similar field trials have been 


carried out for poliomyelitis and influenza virus vaccine, so that public health 
other infections can now be planned 


Programmes for the control of these and 
with a reasonable assurance that a degree of effectiveness will be obtained, pro- 
vided the prophylactic agents can be shown to fulfil certain laboratory require- 
ments. In the use of toxoids, for example, diphtheria and tetanus toxoids, labo- 
ratory yardsticks of antigenic potency are available and mandatory under the 
Therapeutic Substances Act (T.S.A.) regulations. With bacterial and viral 
vaccines, attempts are now being made to establish minimal requirements for 
Protective efficacy on the basis of correlated field and laboratory studies. For 
sis vaccines has been found to give 
linical protection. With smallpox vaccines, the 


example, a mouse-protection test 
reasonably good correlation with c 
is to do pock-counts on the inoculated 
and this method is now recom- 


for pertus 


most reliable method of testing potency 
chorio-allantoic membrane of the chick embryo, 
mended as the International Standard Test. 


Immunisation Against Specific Infectious Diseases 


The case for prophylactic immunisation of a child community against specific 


infectious diseases will depend on a number of factors; e.g. the prevalence and 
tive value of immunisation com- 


economic importance of the infection; the rela 
pared with other control measures; the safety, efficacy and practicability of the 
immunisation procedure; the control of non-endemic infections which may be 
introduced from another country, e.g. smallpox. 

Infectious diseases against which immunising agents are presently available 
may be conveniently divided into two groups; (i) those in which there is no 
Satisfactory method of control other than by vaccination, e.g. smallpox, diphtheria, 
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whooping-cough, tetanus, poliomyelitis, influenza; and (ii) those in a pa 
phylactic vaccination would be useful along with other control measures, c.g. 
osis and typhoid. . ] 
EO siat detis vaccination is the only reliable control sce n gi 
first group, it is doubtful if in any particular country there is a case for spa v 
immunisation against all of them. Each country should scene ir debe 
priority list according to its own known needs. At the top of pis gb is 
countries would be smallpox for a variety of reasons. Diphtheria should be m 
on the list since this preventable infection is still too prevalent in many ES inci 
With diphtheria would be associated whooping-cough because of its high x 
dence and severity in infancy, and because the two prophylactic agents can e: 
usefully combined. Active immunisation against tetanus is frequently «ueni 
with diphtheria and whooping-cough immunisation, in some countries jesus : 
tetanus in childhood is still a sizeable hazard, in others because active beer 
tion has advantages over passive protection with antitoxin, Poliomyelitis zare 
be high on the list in the more developed countries where clinical — de 
common, but would not yet be required in many developing countries e: is 
evidence of a high incidence of inapparent infection. Immunisation e" z 
influenza has more restricted applications, e.g. in school children among who 
the first wave of infection during epidemics frequently occurs. . T 
"'uberculosis might seem to be a preventable infection belonging to the Of 
rather than the second group, but some countries, e.g. the United States “a 
America, prefer to use other public health measures for its control, while e 
certain areas with a high incidence of low degree tuberculin sensitivity, t - 
prophylactic value of BGC vaccination is still in doubt. Typhoid fever : : 
prevalent infection in many of the developing countries; in Ceylon. pide: 
population of nine millions it is estimated that some 20,000 cases of typhoid eo 
annually, and the disease is prevalent in many Latin-American countries. hae 
long-term control of this infection depends on good standards of iene 
sanitation and household hygiene, Vaccination may play a useful part as a shot 
term prophylactic measure, cific 
The rationale and procedures for immunisation against some of the spec! 
infectious diseases of childhood will now be briefly outlined. sn HS 
Smallpox. Although smallpox has ceased to be an endemic infection in wo 
United Kingdom, the risk of its importation has increased with modern E 
travel facilities, Air passengers from endemic areas such as India and Africa ps 
arrive in Great Britain in the incubation stage of the infection, which, if e 
individual has been previously vaccinated, may appear in a modified pan 
easily recognisable form. When, after the importation of a primary unracogr n 
case, a crop of secondary cases occurs, there is liable to be a stampede towar 5 
mass immunisation, including the vaccination of many persons for the first wt 
In these circumstances, the serious sequelae, e.g. post-vaccinial encephalitis, it. 
primary vaccinations in schoolchildren may cause more sickness than the sma 
pox outbreak itself. ` 
Mass campaigns for the eradicatio: 
planned and executed 
these campaigns have 
infection, 


n of smallpox in endemic arcas are now iy 
» and already, in a number of Latin-American Ge 
à been successful in getting rid of smallpox as an i 
Until all endemic areas have been cleaned up, however, the © 
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policy in countries such as the United Kingdom must be to encourage primary 
aioe und re-vaccination at as high a level as possible. The primary vacci- 
sane oe 40 to 50 per cent of children under five years in Britain 
Sicue de ae sl etm importations of smallpox as happened in 1962. 
infancy than in the le period miam iic ips Sere 
Primary vaccination should be d in th i 4 a: lif “rere n 
Eds RA : e one int e second year of life, although it is often 
no a iya y more convenient to vaccinate infants between three and six 
a a age. I he method of choice is the multiple pressure technique, as 
commended in the Ministry of Health memorandum (1956) on vaccination. 
The most suitable site for vaccination is the upper arm, although some doctors 
P Or ery girls on the inner aspect of the ankle. Revaccination should be 
going s E ue entry and after that probably only when the subject is 
dean ps par ticularly to an endemic area or to a country where a certificate 
à vaccination is compulsory. 
Moi en Although the spread of diphtheria, unlike smallpox, is associated 
i sid erable degree with symptomless carriers, it is possible that, like small- 
pox, diphtheria could be eradicated by the maintenance of a high and persistent 
level of artificial immunisation. The close correlation between the initiation and 


Widespread application of active immunisation and the steady fall of both mor- 
about the effectiveness of this 


bidity and mortality rates, can leave no doubt 

Procedure. In the United Kingdom some eighty health authorities have not had 

ton EE notification of diphtheria for five years or more. 1f diphtheria should 

6f a ái an immunised person, it is usually a local non-toxic infection, the ratio 

in E in immunised and non-immunised persons of the same age group being 
€ range from 1:5 in pre-school children to 1:10 in schoolchildren. The data 


for the United Kingdom for the years 1954-63 are given in Table 16, and may be 


TABLE 16 
Diphtheria. Notified cases and deaths (1954-63) in England and Wales 


Fatality ratio 


Deaths (deaths per 100 


Corrected ths pe 

Ar notification : notifications) 
nnual average, 1933-42 55,125 2,783 5'o 
1954. 8 "m 
1033 4 12 77 
ane: 3 57 
d 7 16:8 
s8. 3 4 8 
meee šo 8 10:0 
1939 * 102 o oo 
USO. 5 10:2 
if . = 10 192 
1962. 16 2 12.5 
1963., 33 2 61 


es and 2,783 deaths for the 


55,125 cas 
It is generally agreed 


co 7: * 
Dtrasted with an annual average of SES d 
immunisation. 


decade immediately preceding large-scale 
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that diphtheria can be brought under control in a community decim ian phe 
cent of both pre-school and schoolchildren are effectively as gee an me 
be noted that in England and Wales with an ‘immunisation index of 57 pe d 
for children under fifteen years of age in 1963. Notifications have per eme 
between 16 and 173 in the past ten years, related usually to localised out 
school children. : ] 

The esee requirements for the control of diphtheria are the eS 
effective prophylactic and the establishment of a sound immunisation m B 
in which the main considerations are the age at which immunisation is E 
the dosage of the antigen and the proportions of the child community w vic 
inoculated. The continued prevalence of diphtheria in a number of enun E 
where adequate facilities for carrying out effective immunisation Las, ierra 
would seem to exist, is a matter of some concern and may be used asa "e s 
inquiry into the reasons for the failure to control diphtheria. = 4e us 
antigen, the most potent preparations are those containing alum an p es 
most reliable and reproducible is a purified toxoid adsorbed onto alu ina 
phosphate (PTAP), which in a single injection gives an antitoxin Epo toe 
guinea pig five times greater than does a toxoid adsorbed onto a Sei ^ ase in 
(APT). Two doses of an alum-adsorbed toxoid given at an interval o ein 
than four weeks to a child six to nine months of age will produce an d 
antitoxin response to protect the child against toxic diphtheria for a edel 
three to four years. When diphtheria toxoid is used with tetanus toxoid, ana vd 
adsorbed preparation may be used for the primary course of nie 9 
although there is a small risk of inducing post-inoculation Lana deg oe 
alum-containing vaccines, In recent years there has been an increasing tend € 
to use diphtheria and tetanus toxoids in combination with pertussis vac vim 
In such a mixture the bacterial suspension has some adjuvant. effect e 4 
potency of the toxoids but is less reliable in this respect than is alum. pie 
therefore, recommended that three doses be given, again at intervals of i is 
than one month. Because maternally transferred antibody interferes with ws 
antitoxin response in very young infants in whom, also, the apubodp iain 
mechanism is still immature, diphtheria immunisation may be begun about qe 
third month of life, particularly if it is being combined with pertussis = 
when the need for early immunisation is related to the greater severity of who us 
ing-cough in infancy. If a course of combined diphthena temus paia N 
prophylactic is begun about the third month of life, it is recommended tha : 
booster dose be given about a year after the primary course. Where fu 
likely to be difficulty in giving two or three doses at monthly intervals, a es s 
antigen like PTAP should be used in an adequate dose for the first inocula 


; : É I ati ce an 

In these circumstances a second dose given six months later will still produ 

adequate antitoxin response. 
The failure to contr 


H . . : e most 
ol diphtheria in some countries is probably related mo: 
often to the failure to 


: s 
carry out the immunisation programme effectively, ew 
79 per cent of pre-school children the primary course and M the 
i ooster dose about the time of School entry. An indication eda 
effectiveness of an immunisation campaign directed primarily at the pre-S¢ 


2 igher 
and schoolchildren is the tendency for a Shift of both cases and deaths to high 
age-groups. 
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of the most prevalent of the specific childhood fevers 


Whooping-cough. One 
ent of children are affected before their 


is whooping-cough; some 40 to 50 per c 
Pee and 7o per cent by the age of ten years. In the period 1940-48 this 
ot [in illed three times as many infants under one ycar in the United States 
Más erica as measles, mumps, chicken pox, scarlet fever, diphtheria, polio- 

yelitis and meningitis all together. Death rates in the first year are ten times 
Lon than in the one to four-year-olds, and at least a hundred times greater 

an in the five- to nine-year-olds. Although mortality rates in the United King- 
dom have fallen precipitously in the past two decades whooping-cough can be a 
protracted debilitating infection in young children with both physical and mental 
complications such as broncho-pneumonia, bronchiectasis and behaviour dis- 
orders, The causative organism, now called Bordetella pertussis in recognition of 
Jules Bordet, its discoverer, is antigenically homogeneous but early attempts to 
Prevent whooping-cough by prophylactic vaccine were unsuccessful, largely 
because ‘rough’ laboratory strains which did not contain the protective antigen 
Were used, When, later, field studies in the United States of America showed that 
vaccines could be made that give a considerable degree of protection, interest was 
renewed and a series of controlled trials with pertussis vaccines were carried out 
under the auspices of the Medical Research Council (Reports 1951, 1956, 19594). 
The degree of protection varied considerably but, with a good vaccine, clinica 
infection in the ratio of 1:7 to 1:10 in the inoculated and control groups or a 
reduction in the attack-rate among ‘home exposures’ from 8o to go per cent in the 
unvaccinated to 10 to 20 per cent can be expected. Three doses of plain pertussis 


Vaccine, each containing 20,000 million organisms, are given at monthly intervals, 
and because of the early incidence of the disease (about 10 per cent of children 
are affected in the first year of life) immunisation should be begun in the second 
or third month, In the U.S.A. two doses of an alum-containing vaccine have 
been found to give reasonably good protection to infants under six months of 
age, and a British trial of a purified fraction containing about o'r per cent of the 
total bacterial protein gave very good results, although there was a higher 

an with the whole bacterial vaccine 


incidence of local and systemic reactions th 
(Report, 19594). Where a good vaccine does not give complete protection, the 


attack is usually of a mild and modified nature but children with such atypical 
attacks may be a source of danger to younger unprotected siblings. Because of 
this risk and particularly when pertussis vaccination is not begun in the first 
six months of life, it may be advisable to give a booster dose to older siblings at 


School entry. 

Large-scale field trials of vaccines are v 
therefore in the Medical Research Counc 
suitable laboratory test that might be correlate 
The most satisfactory test was the mouse-pro 
vaccines show discrepancy between the performance in the labor: 
field (Report, 19594). 

The prophylactic use of gamma 


to be an effective means of contro 
Tetanus. Tetanus is a very rare disease in civilian practice in Great Britain, 

with not more than 40 to 150 cases per annum and on average 45 deaths per 

annum in the decade 1953-62. However, in developing countries, particularly 


nd time-consuming and 
il trials every effort was made to find a 
d with the results of the field trials. 
tection test, but even here certain 
atory and in the 


ery expensive a 


globulin in home contacts has not been found 
1 (Morris and McDonald, 1957). 
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: ing injuries of various 
those with large agricultural communities, tetanus ie ern Heed 
kinds can be a serious problem and in many, neonatal tetanus is sti a s iere 
cause of infant mortality. As examples of the size of the pex err pilot 
1,000 cases of tetanus are admitted annually to hospital in Cey ün, Eum 
studies carried out in one part of rural India indicated that Ve edit "i: im 
ten major causes of morbidity and mortality in that area, Again, ee - 
has been shown to occur in over one per cent of births following con mtus the 
home in the Dakar area of Senegal and accounts for 20 to 8o per Enn lini 
deaths from tetanus at all ages in a number of countries. In pecie me 
tetanus is a public health menace, active immunisation begun in um m he 
and maintained by booster doses on entering and leaving school, wou ia -a 
obvious answer, Tetanus toxoid is a potent and cheap antigen which can be 


: ; : eat a ertussis 
in combination with other prophylactics such as diphtheria toxoid and p 
vaccine or with typhoid vaccine. 


The problem of neonatal teta 
sation of the pregnant woman 
amount of antitoxin to protect 
obvious answer, There seems | 
of neonatal tetanus could be 
of this assumption need to b 


nus presents some practical difficulties. Immun 
so that the baby would be born with an a 
it against néonatal infection might seem to p i 
ittle doubt that if this could be done, the ndm 
solved, although controlled trials to test the va id kd 
€ carried out. The practical difficulty is that a Je 
Part of neonatal tetanus occurs following childbirth at home where there lee 
been no antenatal Supervision of the pregnant woman, It would obviously 


; he uem i reg- 
difficult to arrange for these women to have active immunisations during preg 
nancy. An alternative soluti 


x ee P antitoxin to 
on, viz, the administration of tetanus ended 

the baby at birth, as is now being done at Dakar, also presents practical diffic 

and it seems that extension of m 


a x : » eventual 
aternity nursing care may be the eve 
answer, 


In the more developed communities the current i lose of 
against the risk of tetanus among civilians suffering injury, is to give pue n 
tetanus antitoxin which will give Protection for a few weeks. The main De ie 
to this method of control are: (a) the considerable cost of the antitoxin anc idis 
many thousands of cases of Serum sickness that still occur after its use; Vo the 
tion, acute anaphylactic deaths may rarely follow injections of antitoxin; M as 
patient who has already ection of antitoxin and requires a second 5 xiii 
within a period of one to two years, may eliminate the second dose of pi 
very quickly, so that it ceases to have any protective value. In additiph, = xe 
patients are more likely to have anaphylactoid reactions; (c) a considerable p 


å e zi s > patient has 
Portion of the clinical cases of tetanus follow mild injury when the patien 
not been seen by a doctor, 


There is therefore in thesi 
tion against tetanus on a n 
tion among troops on acti 


prophylactic procedure 


had an inj 


€ countries increasing support for active ME 
ational scale, Experience with this form of gii 
ve service during the second world war demons — 
Prophylactic against tetanus when the incidence se 
`T 1,000 wounded. Any individual who has had a ir is 
nd suffers injury requiring anti-tetanus Urea e] 
se of tetanus toxoid. Unfortunately it is often Je alae t 
to tell with an inj erson whether he has had active immunisation eam 
€ hospital officer feels obliged to give a dose of tet? 
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antitoxin. Some reliable and easily ascertainable method of recording immunisa- 
tion is urgently needed, The usual arrangement is for the individual to have a 
personal immunisation card on which his various vaccinations have been 
recorded but unfortunately these cards get lost or mislaid and are not available 
When they are most needed. Alternatively, the use of a metal or plastic disc (to 
be worn round the arm or neck) on which the immunisation history is recorded, 
has been recommended. It has even been suggested that a small tattoo mark 
inside the ankle or on the iliac crest, could be applied when active immunisation is 
completed and would be readily noticed by any doctor examining an injured 
patient, Where a non-immunised individual has been given a dose of tetanus 
antitoxin following an injury, an effort should be made to give him active immu- 
nisation, since further doses of tetanus antitoxin are unlikely to give protection. 
A first dose of adsorbed tetanus toxoid may be given at the same time as the 
antitoxin to be followed six weeks later by a second dose. 

Poliomyelitis. The efficacy and safety of killed (Salk type) poliovirus vaccines 
have now been fully confirmed by large-scale use in many countries. However, à 
number of objections have been raised against killed vaccines. For example, the 
response after a course of three injections may not persist so that repeated booster 
doses may be needed and in some countries a fourth injection is already officially 
recommended. Again, infants with maternal antibody do not respond satisfac- 
torily to the vaccine, and in older children, the antibody response to the most 
important component (type ! poliovirus) was relatively poor with the then current 
vaccines, From the time that the application of poliovirus vaccines became a 
practical possibility, several virologists have devoted their activities to the pro- 
duction of an attenuated live vaccine which could be administered orally. The 
advantages claimed for live over killed poliovirus vaccines are set out in Table 17 
but some of the claimed merits of the live vaccine may be more apparent than real 
as the comments that follow will show. 

Antibody response. The poor response of the type 1 virus in some poliomyelitis 
vaccines can be overcome by trebling the concentration of the type 1 virus com- 
ponent or using a specially purified vaccine. On the other hand, studies of the 
antibody response to the live vaccine show that antibody will not be demonstrable 
if for any reason infection of the alimentary tract is not achieved, e.g. if too small 
à dose is given or if there is interference by other viruses. 

Ease of administration. The three or four injections of killed poliovirus vaccines 
may in future be combined with other prophylactics, e.g. diphtheria-pertussis, 
and some encouraging results have already been reported from such a combined 
vaccine, provided it is not given too early in infancy. In order to obtain a satis- 
factory response the oral vaccine has to be given in two or three repeated doses 
of the trivalent vaccine; or monovalent vaccines, in the order types 1, 3 and 2, 
may be given in successive monthly doses. 

Alimentary tract infection. The killed vaccine does not prevent natural infection 
of the alimentary tract so that poliovirus may persist in a well-immunised com- 
munity. However, the alimentary tracts of children which have become parasitised 
by attenuated polio viruses, may some time later become susceptible to re-infec- 
tion with ‘wild’ virus. 

Cost. The living vaccine is much cheaper 
safety and preservation of its potency may pr 


to produce although control of its 
esent practical difficulties. 
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TABLE 17 


Comparison Between Killed and Living Polio-virus Vaccine 


Killed vaccine Living vaccine 
i i: T. ji duce 
i Variable especially to All fed with virus produ 
1. Antibody response ae P y inten if sie PRSS 


becomes infected 


s 3 " ‘ ee table 
2. Administration 3 to 4 inoculations 2 to 3 oral doses (see ta 


19) 
3. Subsequent infection of 
the intestine by natu- 

ral viruses 


Not prevented Prevented 


4. Safety Failure of inactivation 
(cf. the Cutter dis- 
aster) 


3 3 5 dé 
Possible reversion of the 
vaccine strain to virulence 


5. Effectiveness Has partially failed in The immunity should be as 
U. 


A. and Canada good as that after natural 
(1959 data) infection 


6. Herd immunity Only increased by in- Increased by spread a 
creasing the number the vaccinated to the 
of persons inoculated contacts 


e ce 


Safety. Since the Cutter accid 
laboratory standards for safety h 


tic poliomyelitis following vacci- 
risk. With live vaccines the main 
d strain might, during growth in the gut and trans- 
, revert to a more virulent form. There is evidence that some 
-virulence may occur after human parasitism but that this UAS 
Ogressive. A careful follow-up of large numbers of yagana 
U.S.S.R., Czechoslovakia, the Americas and elsewhere gives goo 


ground for believing that the live vaccine is remarkably safe, although in € 
and U.S.A. a few cases of clinical infection due to type 3 vaccine strain have bee 
recorded, 


return to neuro. 


gives a high degree of protection, probably over 9° 
per cent. The so-called fail 
and Canada in 1959 occu 
inadequate; that is, in ove 
quarters and most cases o 
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has been no properly controlled assessment of the protective value of live vaccine 
against paralytic polio there is ample evidence to show that it is effective. 

In some areas, however, especially where sanitation and hygiene are poor and 
other enteroviruses widespread, interference by ‘wild’ viruses with the live 
vaccine virus may prevent infection and hence immunisation, This may prove a 
serious drawback to the use of live vaccine in tropical and subtropical regions 
where the enteroviruses are common. Vaccination in early infancy may overcome 
this difficulty although parasitisation of the alimentary tract of the neonate is 
less successful than in infants a few months old. 

Herd immunity, An apparent advantage of the live vaccine is that it spreads 
Within the community and so protects non-vaccinated as well as vaccinated 
members, But there is evidence that this spread may be quite limited, for 
example, among close contacts in nurseries and that only young children are 
likely to disseminate the virus among family contacts. Again, spread may be 
inhibited by previous infection of the gut with other enteroviruses. 

Measles. The virus of measles was first isolated in tissue culture from the 
blood and throat washings of patients in the early stages of infection by Enders 
and Peebles (1954). After repeated passage the virus was adapted to growth on 
chick embryo tissue with resultant attenuation in its virulence. Living vaccines 
Prepared from this attenuated strain have given a high degree of protection 
against measles in field trials but the injection is followed by a febrile reaction 
(102° to 103°F.) in 30 to 40 per cent of the inoculated children. This febrile 
reaction can be damped down by the injection of a small dose of gamma globulin 
at the time the vaccine is given but gamma globulin is expensive and the supply 
is limited so that this modification is not satisfactory for large scale use. 

An alternative procedure is the use of killed vaccine in three doses at monthly 


intervals or one to two doses followed by an injection of the living attenuated 
vaccine. The latter schedule, if begun after eight months of age when passive 
degree of protection with little 


Immunity will have disappeared, gives a high € 1 
untoward reaction; the killed measles vaccine could be combined with the DPT 
vaccine. 

The large question facing the 
ment the widespread use of meas! 


medical profession is whether or not to recom- 
es vaccine. The family doctor and the paedia- 


trician are perhaps not impressed with the need to protect healthy children 
against measles which nowadays is usually an uncomplicated childhood fever of a 
few day’s duration, From the public health viewpoint, however, the problem 
looks different. An uncomplicated case of measles needs two or three visits from 


the doctor and there are upwards of a million cases in the epidemic wave every 
s not negligible. In a recent analysis 


Year. Again, the incidence of complications i L rece 
of some 53,000 notified cases occurring in the Northern conurbations in 1962-63 
(it was reckoned that about So per cent of the cases were notified), Miller (1964) 
found that one in fifteen had rather serious complications of which the most 
common were bronchitis and pneumonia (38 per 1,000 of the affected children), 
acute otitis media (25 per 1,000) and neurological disturbance (4 per 1,000), 
including encephalitis at about 1 per 1,000- ‘Thus, during a measles year there 
may be some 35,000 children with serious complications, of whom 6,000 to 8,000 

her different complexion 


will require hospital treatment. This gives measles a rather di i 
as a public health problem and provided the measles vaccine is safe and effective, 
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there is probably a case for its large scale use, particularly in industrial urbar 
areas, n uu - 

In many developing countries where morbidity and mortality rates fr a 
measles are still very high, there is an urgent need for the widespread use o 
measles vaccine. 


Gamma globulin may be used to prevent or modify an attack of measles in 


young children intimately exposed to the risk of infection. In children between 
six months and two years of age, or in those who are particularly susceptible to 
infection, it may be thought advisable to aim at complete protection ee 
a dose of gamma globulin is given which will result in a mild, modified attac 


if the child does develop the infection, Table 18 sets out appropriate dosages 
for prevention or modification. 


TABLE 18 


Gamma Globulin in Measles Prophylaxis 


Age of child 


Aim Under 1 year Over 1 year and Over 3 years 
under 3 years 


Prevention 3 ml* 6 ml 


9 ml 
(250 mg) (soo mg) (750 mg) 

Modification 3ml 3ml 3 ml 
(250 mg) (250 mg) (250 mg) 


* The V " A 
The volumes refer to 10 per cent solution of gamma globulin. 


to virus A occur in Great Britain at 


of virus B influenza in less frequent 
o be highest 
for example, 
hese epidemic v 
absenteeism in Schools and in 
à serious infection 


5 e a ised a 
Iedical Research Council has angie s 
zirus vaccine, These trials have been carrie 


g those vaccinated against the prevalent virus 


infection compared with the control groups. These rather disappointing findings 
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of the vaccine to give adequate protection or 


may be due to either (a) the failure 
be incapable of measuring 


(b) the possibility that the method of assessment may 


the true degree of protection against virus influenza. 
A clinical diagnosis of influenza’ is bound to include respiratory infections due 
to other viruses. However, outbreaks of febrile respiratory illnesses among semi- 
closed communities, e.g. boarding schools, are more likely to be homogeneous 
and if shown by laboratory investigations to be due to virus influenza, oppor- 
tunities for a fairer assessment of the protective value of the vaccine may be 
obtained. A striking example comes from the experience in a sharp outbreak of 
authenticated virus A influenza in a large residential school where about half 
of the boys had been given prophylactic vaccine (Hawkins, Hatch and McDonald, 
1956). Compared with an attack-rate of 20 per cent among the uninoculated boys, 
the incidence was only 2 per cent among boys who had been inoculated twice 
(fourteen months and three months respectively before the outbreak) and it 
varied from 8 to 12 per cent among boys given one injection either three months 
or fourteen months before the outbreak. These findings suggest that two injec- 
tions of an appropriate influenza virus vaccine at one year’s interval will give 
children a high degree of protection against the infection. i 
In more recent trials with Asian influenza vaccine, the most encouraging 
results came from a group of public schools where the boys received one injection 
of the vaccine on reassembly after the summer vacation. Influenza struck a 
number of these schools at about the time the boys received their inoculations; 
the groups receiving the Asian virus vaccine developed a considerable degree 
of immunity about eight days after their injections when the attack-rate dropped 
abruptly to one-third of the incidence in the other two groups receiving respec- 
tively a polyvalent A (non-Asian) and a B virus vaccine (Report, 1958). A tech- 
nical advance which may result in better and more prolonged protection against 
influenza is the use of a water-in-mineral oil emulsion in which the vaccine 1s 
incorporated, With doses of this oil adjuvant vaccine equivalent to one-fifth of 
the ordinary saline vaccine, the antibody titres are considerably higher and persist 
at a high level for a year or more after a single injection. A polyvalent vaccine of 
this kind containing influenza A and B viruses and adenovirus types. 4 and 7 
gave a high degree of protection against febrile respiratory infections among 


troops in training (Meiklejohn, 1 62). . . 
Tubercilosi: [erai e i evidence, particularly from Scandi- 
navian countries, of the protective effect of BCG vaccination, there were until 
recently very few well-controlled trials from which a critical assessment of the 
vaccine could be made. Now, controlled field trials in different age-groups and 


communities, e.g. in the United States of America, the United Kingdom and 
Algeria, have shown that BCG and vole bacillus vaccines can give a high degree 
9f protection (around 8o per cent) to vaccinated infants and adolescents, and that 
this protection may persist for ten years or morc after vaccination. In the U.K. 
Study with schoolchildren (aged fourteen to fifteen years on entry) in three 
industrial areas the attack rate for clinical tuberculosis in the BCG vaccinated 
group (14,000) during the first five years follow-up was 0°38/1,000 ps ps 
Corresponding control group (13,000) it was 2:29/1,000 Or à reduction of 83 
Per cent (Report, 19592). The protective effect of BCG vaccine in the adolescent 
has been corroborated in controlled trials for infants (Rosenthal, 1955, 1956; 


3 
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protection may be related 
grade tuberculin sensitivity, associ- 
a other than the tubercle bacillus, 
antituberculous immunity (Palmer, 


to the occurrence of the phenomenon of low- 
ated perhaps with infection by mycobacteri 
which may confer a certain degree of specific 
Shaw and Comstock, 1958). 

Among children in the U.K. study who 
tuberculin units (T.U.) on first testing, 
culosis of 3:5 per 1,000 in the first two- 
two-and-a-half years. In contrast, the a 


gave strong positive reactions to three 
there was an annual incidence of tuber- 
and-a-half years, and 1:67 in the second 

nnual incidence among those with weaker 
positive reactions to three T.U. or po 


sitive only to 100 T.U. was respectively 

0°77 and 0°73 per 1,000 in the first two-and-a-half years and remained at these 
levels, This interesting finding should act as à warning to medical staff who are 
i i ool-leavers to follow up carefully for the 
giving a strongly Positive tuberculin reaction. Alter- 

natively, the age at which BC i o be recommended for the school- 
child might be advanced from the present recommended age of thirteen years to 
ears in the hope that earlier vaccination would protect some 


"th > time of puberty and are likely to develop 
clinical tuberculosis, 


aneously, provided each antigen is present in 
adequate amount. 


Itis important when using combined antigens to see that they are well balanced 
So that a powerful anti 


Ccine in order to obtain a better type n 
point that may have Some practical importance is that : 
ria and tetanus toxoids, are given to 


2 
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age with the primary response to the other antigen (Barr and Llewellyn- 
ones, 1953). 
che ding combined antigens compared with single antigens, 
» Pertussis vaccine plus diphtheria and tetanus toxoids (D.P.T.) are: 
cis peste in the number of injections; (b) the adjuvant effect of the 
Shieh on on the toxoid; and (c) the fact that immunisation against 
biked whh peas eee are rare hazards, is acceptable by the public if com- 
B ions against a prevalent or dreaded infection such as 
Whooping-cough or poliomyelitis. Disadvantages are that (a) the optimum age for 
immunisation against whooping-cough is early in infancy and for diphtheria and 
tetanus rather later; (5) if babies are given a course of immunisation of this triple 
vaccine in the first six months of life, a booster dose will be needed about a year 
later and this may be administratively difficult; (c) if one component of the 
mixture, say the pertussis vaccine, is a poor antigen, its inadequate protective 
effect may adversely affect the acceptability of the combined vaccine; (d) there is 
a slightly greater risk of provocation poliomyelitis with combined bacterial- 
toxoid vaccines than with single antigens. The possibility of adding killed polio- 
virus vaccine to the other three components has been explored but the interfering 
effect of passively-transferred antibody to polio vaccine in infants under six 
months and the possible deleterious effect of the mixture on the pertussis antigen, 
are contra-indications to this quadruple vaccine and the present policy in the 
United Kingdom is not to recommend it for primary immunisation in infancy. 


Poliomyelitis (oral) 
Diphtheria, Tetanus, 


e first two years, preferably in the second year 


Pertussis 4 


'TABLE 19 
Suggested Schedule of Immunisation in Areas with Adequate 
Public Health Medical Services 
Age Visit Vaccine Injection Interval 

I to 6 months 1 Diphtheria, Tetanus, Pertussis 1 4 to 6 weeks 
2 Diphtheria, Tetanus, Pertussis 2 4 to 6 weeks 
3 Diphtheria, ‘Tetanus, Pertussis 3 

7 to 11 months 4 Poliomyelitis (oral)* - 4 to 8 weeks 
5 Poliomyelitis (oral) = 4 to 8 weeks 
6 ps 
7 


18 to 21 months 
Smallpox vaccination during th 


School entry Diphtheria and Tetanus 
ao 12 years Smallpox revaccination 
Ver 12 years BCG 


* Poliomyelitis. If a child has had two doses only of Salk vaccine he should receive two 

further doses of oral vaccine to complete the primary course. The second dose could be 
at a convenient time such as school entry. 

Children who have already started a course of immunisation with killed vaccine may, 

z given oral vaccine, as follows: 


at the doctor’s discretion, either complete the course or be 
(i) If a child has had only one injection of Salk vaccine, a full course of three doses of 

oral vaccine should be administered. . 

n (i) If à child, aged five to twelve years, has had three injections of Salk vaccine, the 

ourth injection may be replaced by one dose of oral vaccine. 
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TABLE 20 


Suggested Schedule of Immunisation in Areas with Inadequate Medical Services 


Age Prophylactic vaccine Visit 
o to 4 weeks (1) BCG vaccination* ist 
3 to 9 months (2) Smallpox, accination . - ann 
(3) Diphtheri: Pertussis, Tetanus (triple vaccine anı 
with alum): two doses at an interval of 1 to 6 3rd 
months . 
The first injection could be given at the time of 
smallpo: nation. 
Smallpox vaccination is verified at the Second visit. 
Failures of smallpox vaccination are re-vaccinated 
School entry or (4) Diphtheria/tetanus booster (plain or with alum) 4th 
soon thereafter (5) TAB vaccination: two doses at an interval of one and 
month sth 
(6) Smallpox re-vaccination: at the time of second 
TAB injection 
=s " 7 eS 
TO to 14 years (7) BCG re-vaccination 6th 
(8) Smallpox re-vaccination and 


(9) TAB booster 


7th 


* Tuberculosis, BCG vaccination. High-prevalence areas: first vaccination within first 
four weeks of life or, where the modified vaccination schedule is used, BCG vaccine may, 
€ given at the same time as the second dose of triple vaccine at four to eight months o 
age. Pre-vaccination tuberculin testing may have to be done at this age, depending upon 
the infection risk during the first year of life, Re-vaccination at school leaving age, after 
tuberculin test, i 
Low-prevalence areas: 


) first. vaccin 
tuberculin test, 


ation—in school or before leaving school after 


Immunisation Programmes 
he aim of immunisation programmes is the control of infection in the cone 
munity rather than individual Protection. A lower level of immunity than is 
necessary for solid individual Protection can effectively reduce the incidence of 
communicable diseases if a high Proportion of the susceptible community 1$ 
immunised, 

In some areas mo 


A st of the immunisation work is done at child welfare clinics 
and in others a lar 


g€ proportion of it is done by the family doctor or Pa 
obvious advantages in having the immunisation 
carried out by the family do 


Rm i f 
£ bes Y doctor (and statistics indicate that the proportion 
Immunisations done by practitioners is Steadily increasing), it is essential tha 


à : Š ives its 
-organised system for ensuring that the child receives E 
rvals and that there is an efficien 
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tion as a routine procedure will not give satis- 
lete eradication has been achieved. 
ge of trained staff and diffi- 


without provision for its continua 
factory results—except perhaps where comp 

Limited public health facilities and finance, shorta 
culties in enlisting the co-operation of the community, make it necessary to devise 
different immunisation programmes for countries in varying stages of economic 
development. The general aim must be to immunise regularly and economically, 
with the minimum number of visits and injections, a sufficiently high proportion 
of the susceptible population. 


. Knowledge about the duration of immunity 
immunisation and after booster injections is not yet sufficiently precise in a 


number of communicable diseases, so that the number and timetable of booster 
doses must be left rather elastic. The need to use efficient and if possible standard- 
isable prophylactics cannot be over-emphasised since the continuance of immu- 
nisation programmes with the co-operation and confidence of the public depends 
on the successful results of these procedures. 
The two schedules set out in Tables 19 an 
countries with well-developed medical services an 

inadequate medical services. 
R. CRUICKSHANK 


following the primary course of 


d 20 are suggested respectively for 
d for developing countries with 
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PART II 


SOCIAL ASPECTS OF 
CHILD HEALTH 


Chapter 11 
THE DEVELOPMENT OF THE CHILD HEALTH SERVICES 
Historical 


IN eleventh-century Scotland, Queen Margaret made herself personally respon- 
sible for the daily care of nine orphans, and during the fourteenth and fifteenth 
centuries religious hospitals throughout Britain accepted the care of infants of 
mothers dying in childbirth in these hospitals, In the sixteenth century, baby- 
farming became an organised trade as, with the practice of wet-nursing steadily 
increasing, many infants were sent into the country to foster-mothers. Indeed, 
baby-farming continued as an accepted practice well into the nineteenth century. 
Under the Elizabethan Poor Law and the contemporary Scottish Poor Law, both 
of which remained in force practically unaltered into the nineteenth century, 
poor children were subjected to harsh, repressive measures, all the emphasis 
being on servitude, Nevertheless, isolated attempts were made to improve the 
lot of orphans and foundlings, and Christ's Hospital was founded (1553) while 


church records in Scotland bear frequent references to the relief of poor and 
orphaned children, 


n were furthered by such as John Bulwer (1644) and John Wallis 
en generally was non-existent though efforts 


Were made to regulate midwifery practice by, among others, Peter Chamberlen 


II, in 1616, 


No progress was made during the early eighteenth century, though further 
attempts to improve midwifery practice were made at Edinburgh (1726) and 
i £ i ers). Wet-nursing was approaching 

its zeni j: many women who abandoned their 


unremitting efforts 
(1741), and Jonas Hanway reported on the app 


ny paediatric works by such men " 
; and others, Armstrong, with the help 9 

: -physician, opened the first Dispensary for the Infant 
Poor in London (1769), Which ceased its activities in 178! 
(Maloney, 1954). This dispensary was in many ways the forerunner of the modern 
child welfare centre. Another similar dispensary was opened by Lettsom in 1779: 
ade from time to time by such men as Smellie and 
men and young girls should be trained in child care. PY 
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a ii the century, cow's milk was steadily supplanting wet-nursing as an 
[vc E iatera] feeding. During this century also, Thomas Braidwood 
and eter be Song and education of deaf children first at Edinburgh (1760), 
children ee "eniti London (1783), and the first asylum and school for blind 
(1598) n a at Liverpool (1790). Vaccination was introduced by Jenner 
ion te d began to replace smallpox as the major killer of children 
node S spre emic diseases. Thus, the eighteenth century saw the seeds of 

rn maternal and child care sown but falling on the stony ground of the 


Industrial Revolution. 
Ns period from 1800 to 1850 may be regarded as the blackest pages in British 
fodumti D. as far as the child was concerned. The inexorable advance of the 
exceed Rerotti exposed the child to exploitation and misery; child labour 
of veas wale, but against it philanthropic effort attempted to cope. Schools 
Chen B ry and spinning schools were organised throughout the country, Robert 
Society pensa his Infant School at New Lanark (1816), and the Infant School 
eas bos founded in 1824. These infant schools aimed at providing moral 
UR a amusement, and attention to the general health of children of both 
le between the ages of two and six years and may be regarded as the pre- 
decessors of the nursery schools of today. For the destitute and poverty-stricken 
child, John Pounds began the Ragged School movement and was followed by 
Watson, Chalmers and Guthrie in Scotland. Later, Barnardo and Quarrier 
— themselves in orphan children. Lord Ashley, later the Earl of Shaftes- 
iii became the champion of the child in Parliament and very slowly conditions 
i ay be improve as successive Royal Commissions reported and legislative 
The T ollowed, and one by one children were excluded from various industries. 
low oor Law was reformed in both England and Scotland and the new Poor 
aw remained in force with various amendments for almost another hundred 
Years, but even this reformed law left the child with a hard lot, as Dickens showed 
n Oliver Twist. Even for the more fortunately placed child, life was difficult in a 
different way, as portrayed in fane Eyre. Social unrest following the French 
Revolution and the development of industry combined to arouse public opinion 
to the need of a national system of day-schools, but the movement in this direc- 
tion was impeded by religious differences. In the field of infant welfare, John 
Bunnell Davis opened the Universal Dispensary for the Infant Poor in 1816 after 
ten years of constant effort to interest leaders of the profession in the necessity 
for such an institution. Davis was far in advance of his time, for he envisaged 
health visiting and health education by pamphlets couched in simple, effective 
language. 
ii a year 1870 is, in many ways, an importa 
ta et and much of the development of the mo 
aced to events occurring about this time. 
nd Training in Paediatrics 
ach paediatrics systematically at Manchester (1829) 
he middle of the century began the children’s 
treet, 1852) and the development of 
857). Pari passu with this trend 
ts, convalescent homes for 


nt one in the history of the child 
dern child health services can 


Children's Hospitals, Teaching a 


Efforts were made to te 
a Edinburgh (1837) and about t i 
E aaie (Great Ormond 5 
Ba en s wards in general hospitals (Liverpool, 1 

ame the organisation of outpatient departmen 


g* 
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children, special hospitals, lectureships and facilities for voluntary clinical and 
systematic instruction in children's diseases, and in 1906 the first chair of 
Diseases of Children in Britain was founded at King's College Hospital, London. 
In Edinburgh, in 1931, a chair of Child Life and Health was established, which 
conveyed the broader conception of the study of the child in health and disease, 
à characteristic outlook of the twentieth century. 


School Medical and Dental Services 


0, schools were provided in England 
€ church, and some education was also 
but the great masses of young children 
ucation was introduced into England in 
inclusion of children from the poorest 
ice made evident that a considerable 
such educational facilities either on 
*, voluntary bodies 
ildren and this need was recognised in 
1906, and the Education (Scot.) Act, 
uthorities to provide meals for necessi- 


vole t of 1962 for Scotland respectively. In both countries a 
Milk-in-Schools scheme i in 1934, and since 1946 this school milk 
at all grant-aided primary and secondary 


infectious disease in schools. ‘The latest 
ook (1962) deals not only with infectious 
iene. In spite of this early interest in the 
e was done for their general medical 
was legally possible under certain Acts 
f Children) Act, 1893, and Education 


edition of the Code, now called Handb 


3 ; ae Medical Service was inaugurated. In 1907, the 
Education (Administrativ ct required English education authorities 


roved by the Board of Education. Later, by the Educa- 


ified forms of treatment required to be provided. In 
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Scotland by the Education (Scot.) Act, 1908, peri 
institute medical inspection, and in 1913, medica 
when needed by any schoolchild. Thus, school medical officers and school nurses 
officially came into being in the health services of Britain. Treatment centres 
Were set up at various hospitals, but as the service developed, clinic and treatment 
facilities came to be incorporated in school buildings. It soon became apparent 
to school medical officers that much avoidable damage had already been done by 
the time the children first entered school, and since child welfare schemes came 
into being after the Notification of Births (Extension) Act, 1915, and the Maternity 
and Child Welfare Act, 1918, there has been an increasingly closer liaison between 
these two local authority medical services. All previous powers and duties of 
education authorities were incorporated in the Education Acts of 1944 and 1962 
for England and Scotland respectively. Under the 1944 Act, the Board of Educa- 
tion became the Ministry of Education, and under both Acts the School Medical 
Service became the School Health Service and provided schemes for medical 
inspection and free treatment of pupils attending any school, county college, or 
Junior college. Further, whereas formerly there was no obligation on a parent to 


submit his child to medical inspection, these two Acts make such inspection 
compulsory. The conduct of medical examinations and inspections are governed 
by Regulations (1953). Most education authorities provide schemes of treatment 
for defective vision; minor ailments; ear, nose and throat conditions; skin dis- 
orders; orthopaedic and postural complaints; dental conditions. Special arrange- 
ments are made for handicapped children, and child guidance centres are pro- 
vided for the maladjusted. These latter centres were not officially recognised till 
1935 and, in 1963, there were 325 centres in England and Wales in connection 
with education authorities while in Scotland 24 out of 35 authorities provided 
child guidance services. 

School dental service. From 1870, 
of the bigger public schools, e.g- Marlborough, @ I 
notably Fisher of Dundee, had got to work in a small way in a number of Poor 
Law schools. By 1898 there were sufficient dentists working among school- 
children to form the School Dentists Society, affiliated since 1921 with the Society 
of Medical Officers of Health. Dentists got a firmer footing 1n schools with ri 
introduction of medical inspections and since then, and especially since 1930 t s 
School dental service has expanded. A few pioneer authorities had also employe 
dentists in their maternity and child welfare organisations (e.g. St. Pancras, 191 1). 
The recent Education ‘Acts have ensured that the School Dental Service becomes 
an established part of the School Health Service and the National Health Service 
Acts have enforced a priority dental scheme for expectant and nursing mothers 
and children under five years. This work is often undertaken by the school 
dental service. The full development of the service has been impeded by lack 
of recruitment, The Dentists Act, 1955 permits of the training and employment 
of dental ancillaries, but it is too early yet to judge the value of these auxiliaries 


to school dentists. 


missive powers were granted to 
] treatment was made possible 


dentists began to be appointed to some 
nd by 1890 a few dentists, 


Infant and Pre-school Services 
the introduction of the registration of 


Practice of midwifery. Following Hon d 
births and deaths in England (1837) and Scotland (1855), the first scientific 
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-— inf: ortality 
inquiry of statistical importance relating to maternal care pera a gue 
WR Re Dae. cate ies es hee E his investigation 

iety of London and Dr. William € ark c . ein 
$1 that between 50 and 75 per cent of births in England E. 33 Pret (1868) 
Scotland were attended by midwives with little or no training. = = wives: 
added its weight to the agitation for the proper training and Control 9 ^a "4 
The Institute of Midwives (now the Royal College of Midwives) was e qan 
1881, but in spite of many attempts, no legislation was Tarte 1 hn 
when the Midwives Act was passed for England, and 1915 when a simi beni 
3 > two Acts the Central Midwives 
was passed for Scotland. As a result of these two Ac 1 RT. 
Boards for the two countries were set up at London and Edinburgh respe j Eu 
Since the introduction of the Acts, the training and standard of prague o k ue 
wives, and consequently their status, have been raised to a high level = m so 
legislation governing midwives is embodied in the Midwives Acts g i. ku 
the two countries. Antenatal care and its direct bearing on infant mortality - 
emphasised by J. W. Ballantyne during the last decade of the ep eei d 
The first bed for antenatal purposes was endowed in 1901: at the Royal : js it 
Hospital, Edinburgh. Thus, antenatal care is essentially a twentieth-cen 
development. . : f Me Tan 
Baby-farming and the protection of child life. Shortly after the pd 
inquiry, public conscience received a rude shock by the trial and — d 
1870 of Margaret Waters, a notorious baby-farmer. In spite of previous € pim 
by Dr. J. B. Curgenven and Lord Shaftesbury to control the evil, d 
done until the Society for the Protection of Infant Life (founded 1870) agitatec 
successfully and was largely responsible for getting the Infant Life pense 
Act of 1872 passed, by which the registration was made obligatory of serie 
receiving for gain two or more infants under one year, whilst the passing of i 
Births and Deaths Registration Act of 1874. was a first step in eradicating ke 
anonymous destruction of infants born in unregistered maternity homes. Thess 
homes, however, were not compulsorily registered by local authorities until 192 - 
A further Infant Life Protection Act was passed in 1897. This Act, in rae s 
with several others dealing with the protection of child life, were all containers 
the consolidating and amending Children Act, 1908, the ‘Children’s Charter , 
Which among other provisions, set up Juvenile Courts. This great Act has peen 
Superseded by the Children and Young Persons Acts, 1933-63 (England), Pi 
1963 (Scotland), and the Children Act, 1958 for both countries. With the enc - 
the Poor Law (since 1930 called Public Assistance) in sight, the Government ir 
1945 appointed the Curtis Committee in England and the Clyde Committee n 
Scotland, to review ng arrangements for the care of ogle 
deprived of a normal home life, These committees reported in 1946, and sn 
Reports contained similar recommendations. The Curtis Committee showed x 
there were 124,900 children ‘deprived of a normal home life’. In see i 
17,607 children were similarly deprived of a normal home life. Both Reports als 
showed the multiplicity of Government departments and local authority aa 
mittees, as well as voluntary bodies, concerned with the care of such deprive 
children. As a result of the recommendations of the two committe s, the oi 
Act, 1948, was passed and became Operative in July of that year. Under the 4 5 
the Home Office and the Scottish Education Department are the central depar 


and report on existi 
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ments concerned with the supervision of all deprived children. Peripherally, 
cach local authority has a children committee and an administrative officer, the 
orien officer, The functions of this committee are to administer (a) the 
= Acts, 1948 and 1958; (^) certain parts of the Children and Young 
ersons Acts, 1933-63, and the Children and Young Persons (Scotland) Acts, 
pear 8S which deal with children and young persons committed to the care of 
t persons or sent to approved schools or remand homes; (c) the Adoption Act, 
1958, as regards registration of adoption societies and supervision of protected 
children; and (d) the Matrimonial Proceedings (Children) Act, 1958, concerning 
children committed to the care of or supervised by the local authority. 
Adoption. The problem of the unmarried mother and her child has always 
been a difficult one, and with the development of infant welfare services before 
and during the 1914-18 war the problem of the illegitimate infant became in- 
creasingly more important. The death rate among such infants was very high and 
the Registrar-General drew attention to this in 1916. Mainly through the energies 
of voluntary organisations such as the National Council for the Unmarried 
Mother and her Child (founded 1918) an agitation was set afoot to put adoption 
of children on a legal basis, and first the Hopkinson Report (1921) then the 


‘Tomlin Report (1925) were published dealing with the question. At last, in 1926, 
d applied to England and Wales, 


the first Adoption Act in Britain was passed an 
a similar Act for Scotland following in 1939 These Acts proved inadequate to 
prevent undesirable adoptions and following the recommendations of the 
Horsburgh Report (1937) the Adoption of Children (Regulation) Act was passed 
1n 1939. The application of this Act was deferred, owing to the outbreak of war, 
until 1943. Even after a national consolidating Act (1950) was passed, problems 
still remained and a departmental committee, the Hurst Committee, was ap- 
Pointed in 1953 to review the existing law relative to adoption and to report 
whether any changes in policy and prodecure were desirable. Following this 
committee’s report (1954) new adoption legislation was introduced (1958). In 
1962, in England and Wales 16,894 children were adopted, and 1,621 in Scotland. 
Health visiting. Though nothing immediate appeared to have come from 
Davis's suggestion in 1816 of home visitation of infants, the necessity of such 
visiting of the newborn and the offering of advice to the mothers were realised 
effectively by ‘Thomas Turner, a leading Manchester surgeon. At his instigation 
the Manchester and Salford Ladies Sanitary Reform Association was formed in 
1862, and voluntary home visitation was begun. So successful was this venture 
that the example was followed in other parts of the country, but it was not until 
1892 that a local authority (Buckinghamshire County Council) employed salaried 
visitors who had received training for the work. Florence Nightingale early 
realised the importance of this new worker and the need for her to be adequately 
qualified, and the first official step towards setting up à standard of proficiency 
for health visitors came in 1998. This was later extended in 1919 by the Board of 
Education (Health Visitors Training) Regulations. In 1925, the Royal Sanitary 
Institute was made the examining body for the Health Visitor Certificate, andin 
1933, the Royal Sanitary Association of Scotland became the corresponding 
Scottish examining body- The health visitor was SO successful in her work in 
infant welfare that gradually her training was extended into the fields of school 
health, tuberculosis, family welfare, etc., and local authorities began to employ 
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health visitors in their school health and tuberculosis services. Legislative e d 
nition of the health visitor and her duties were contained in the National Hea : 
Service Acts which defined these duties ‘for the visiting of persons in their bai 
for the purpose of giving advice as to the care of young children, persons viene 
ing from illness and expectant or nursing mothers, and as to bs puer = 
necessary to prevent the spread of infection.” Home visiting to give adv ice 2n d 
educate on health matters is thus the primary function of the health visitor e 
She is now concerned with the family as a whole and not only with mothers s 
young children, a point emphasised by the working party on the field of ri 
training and recruitment of health visitors in its report (Jameson Report, 195 E 
This Report also recommended that a central training body should be nd 
proposal accepted by government when it passed the Health V isiting and rare 
Work (Training) Act, 1962, under which a Council for the Training of cies 
Visitors was set up the same year. This Council has already drawn up a sylla Us 
of instruction and will, from 1965, approve courses and training schools, lay 
down conditions of admission of candidates to such schools, grant a certificate in 
health visiting after examination, and conduct research. Regulations (1964) 
govern the employment of health Visitors. In 1965 there were 27 health visito 
training schools, 24 in England and Wales, and three in Scotland. 
Infant welfare. Infant mortality in Brit 
considerable expenditure of energy and mo 
upon the work of Chadwick and others, sh 
second half of the nineteenth century. Noti 
quickened by a decline in the birth rate, 
diarrhoea which annually claimed its thousa 
sised the importance of clean cow’s 


ain, far from declining in spite of 
ney on sanitary reform pean 
owed a tendency to rise during the 


the Gouttes de lait of Variot (1893) 
(1894) at Fécamp. These French 
three main objects, viz, the s 


ncreasing number of similar centres were opened 

oluntary bodies and municipalities. At some 

ed for nursing mothers. These depots rapidly 

developed into infant consultation centres with health visitors in attendance to 
give advice on feeding manageme: 


€ association of health visiting and advice s 
$ which later became known as Infant Welfare 
Centres, 

Although registration of birth 
was considerable before medic. 1 
i ts were dead ere the health visitor €: 
1906) pioneered a System of early notification of births me 
in 1907 the Notification of Births Act, a permissive measure, was passed ae 

d still, after the twenty-eighth week of pregnancy should be 
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notified to the medical officer of health within 36 hours of the birth. The Notifica- 
tion of Births (Extension) Act, 1915, enforced the 1907 Act throughout Britain 
and in Scotland gave local authorities power to organise schemes for the health 
and welfare of expectant and nursing mothers and children under five years. In 
England, similar powers were conferred by the Maternity and Child Welfare 
Act, 1918. In view of the importance of this Act to the organisation of maternity 
and child wel fare schemes by local authorities in England and Wales, it may be 
appropriate here to summarise its main provisions, though the Act was sub- 
sequently repealed by the Public Health Act, 1936. Local authorities were em- 
powered to make arrangements, to be sanctioned by the Local Government 
Board, for attending to the health of expectant and nursing mothers and of 
children under five years and who were not attending school. Provision of a 
general domiciliary service by medical practitioners could not, however, be 
established by a local authority. Local authorities were directed to establish a 
maternity and child welfare committee. This might be an existing committee of 
the authority or a subcommittee of an existing committee, and all matters relating 
to the exercise of powers under the Act, except the power of raising a rate or 
borrowing money, stood referred to it. One-third of the members of this matern- 
ity and child welfare committee might be co-opted, but these co-opted members 
required to be persons qualified by training or experience in subjects relating to 
health and maternity, and the committee had to contain at least two women 
among its members. 
_ The Local Government Board, superseded by the Ministry of Health in 1919, 
in its Annual Report for 1917-18 set out a model maternity and child welfare 
scheme. The following twelve recommendations were made: 
1. A health visiting staff sufficient to supervise the expectant and nursing 
mothers and infants and children under school age in the district who need 
visiting, to make special visits to children suffering from infectious disease, 
and to assist at the centres attended by the mothers and infants. On the 
average, one whole-time health visitor is needed to every 40° births per 


annum. 


THE DEVELOPMEN 


ve the district of each health 


d welfare centre to ser : : 
d medical advice are provided 


2. A maternity and chil 3 
visitor in populous areas, at which hygienic an! r 
for expectant and nursing mothers and for infants and young children. 

3. Provision of food and milk for expectant and nursing mothers and infants 
and young children needing nourishment, which they cannot afford to buy 
for themselves. 

4. An adequate service oft 

s. Arrangements for securi 
midwife needs medical a 
and confinement. 

6. A service of nurses for i 
fever, ophthalmia neonatorum, mé: 
diarrhoea in young children. . j 

7. Hospital accommodation for acute illnesses connected with pregnancy, 
confinement and infancy. 

8. Maternity homes and homes 
other similar conditions which 

9. Convalescent homes for women afte 
young children, and rest homes for expectan 


rained midwives. 


ng the prompt atten: 
ance in illnesses conne 


dance of a doctor when a 
ssisti cted with pregnancy 
cy and confinement, puerperal 


IInesses of pregnan! 
hooping cough, and epidemic 


asles, W! 


for infants suffering from malnutrition and 
are not ordinarily admitted to hospitals. 
r confinement and for infants and 
t mothers in certain cases. 
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10. Accommodation in homes or other arrangements for attending to the 


health of children of widows, deserted or unmarried mothers. 


11. Provision of day nurseries, créches or otherwise for looking after the children 
of women who go out to work. 


12. ‘Home Helps’ for taking care of the home during the period of confinement. 


Apart from the provision of hospital and convalescent homes, which under the 
National Health Service are provided by regional hospital boards G. and 9 
above); maternity homes, which are either run privately and registered with and 
supervised by the local health authority, or are maintained by regional hospital 
boards (8 above); and accommodation in residential homes for the care of children 
of widows, deserted or unmarried mothers, which is provided as a rule either by 
voluntary agencies and subject to inspection by the Home Office, or by the chil- 
dren committee of a local authority (1o above), this original scheme remains in 
essence what local health authorities strive to provide. 

The pre-school child. It is often said that enough is not being done for the 


pre-school child in contrast to the care given to the infant during his first two 


years of life and to the scholar, This criticism is a just one, but health authorities 


are steadily developing special clinics for the health supervision of pre-school 
children and, of course, health visitors continue their visitations to the homes 
of these children, 

Day nurseries. The day nursery is an agency which provides for the care of 
pre-school children as well as for infants. Day nurseries or crèches appear to 
have originated in France after the Napoleonic Wars when large numbers of 
Women entered industrial or other employment. Later, the idea of the day nur- 
sery was widely adopted in France and in 1869 the Societé des Créches was 
recognised by the French Governm 
in London in 1860, and in Scotlan 
was not until the Nati 
of Children’s N 


impetus to the movement, and in 1917 there 
ficial recognition of their value 
en by the Maternity and Child 
otification of Births (Extension) 
ven during the 1939-45 war and 
ay nursery scheme. At the peak period 


and in Scotland with the N 

d and greater impetus was gi 
3 onsored a war-time d 
rere some 1,500 nurse 


ries in England and Wales, and pu 
Scotland. In 1946, the war-time nursery scheme came to an end, and the Ministry 
of Health and the Mi 


nistry of Education jointly, and in Scotland the Department 
of Health, in Co-operation with the Scottish Education Department, issued 
circulars (1945) to local authorities recognising the continued necessity for 
nursery accommodation. It was therefore clear that such nurseries had not only 
Proved their war-time value but that they formed an essential item in post-war 
Planning. Many local authorities, osed down most or all of their day 
nurseries, somet grounds of lack of need and sometimes on that of 
expense. There has been a steady decline in the provision of day nurseries by 

when there were 866 day nurseries maintained by 


" however, cl 
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local authorities in England and Wales and 84 in 
fallen to 459 and 65 respectively by 1963. 

Ncc b an The nursery school is another useful agent for the care and 
bie i mE ne to five year olds. The prototype of this institution as a separate 
which PA B ak ound in Owen’s work at New Lanark and the Dame Schools, 
Froebel say + oe during the nineteenth century. In 1854, the work of 
coñe dubi «esee. p an pon w wine. into Britain and this 
EaR ann nd enol i" growt ofin ant schools and the nursery school in its 
i form. Froe el regarded the kindergarten as a supplement to home train- 
ng and in no sense a substitute. His ideas were popularised by Charles Dickens, 
e the first of the modern-type nursery school was opened at Salford in 1873. 
wen | schools were first recommended in Britain in 1908 by the Consultative 
kien dp of the Board of Education and a beginning was made on a voluntary 
Mar, n a yo ariel schools in slum areas, followed by the establishment by 
ds garet ? IcMillan in 1911 of a large open-air nursery school at Deptford. No 
egal or administrative action Was taken to carry out the recommendations of the 
1908 Report until the passing of the Education Acts, 1918, for England and 
Scotland respectively, when legislative powers to supply or aid the supply of 
nursery schools were granted for the first time to education authorities. The work 
of Dr. Maria Montessori greatly influenced nursery school development, 
especially in the matter of equipment, including furniture and play material. 
The Nursery School ‘Association (now the Nursery School Association of Great 
Britain) was founded in 1923 and has done much to further the nursery school 
Movement. During the 1939-45 war there was no expansion of nursery school 
UR aoe but the Education Acts, 1944 and 1962 (Scot.) recognised the need for 

her provision but little has yet been achieved in this direction, 

Nursery classes. In 1931, the Chief Medical Officer to the Board of Education 
described a nursery class as a less intensive form of nursery school, similarly 
Staffed but conducted, not as an autonomous organisation but as part of the 
ordinary infants’ division of the elementary school. Nowadays, the distinctions 
between a nursery school and a nursery class are only those of administration and 


age of pupil, the nursery class usually only admitting children between the ages 
of three and five years. Nursery nsiderably extended during the 


1939-45 war and many were open for and full government 


grant was given for them. 
Toddlers’ playgrounds. 

for pre-school children. The pla 

homes by health visitors from a 


to judge ne 
9 judge the value of the home visits, 
visitation of some 400 homes in districts where conditions were known to be bad. 


The results of this visitation were summarised as follows: ‘Practically every baby 
was clean; the majority had separate cots, and nearly all windows were open. 
But the ex-baby, the toddler, sat on the fender or on the stairs, or sometimes in 
the street, often unwashed, listless, flabby, with nothing to do.’ It was evident 
that something less deliberately educational than nursery schools and more 
definitely for health per se was urgently required. The first toddlers’ playground 
was, therefore, opened in 1915 with the object of providing opportunity for 
exercise, fresh air, and happy occu on for children living in the crowded parts 


Scotland, the numbers had 


classes were co 
twelve hours daily, 


neered in Edinburgh 
result of visits in the 
In 1914, in order 


These organisations were pio 
ygrounds were the direct 


local voluntary organisation. 
this association organised an intensive 


pati 
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of the city. Since this initial effort, the number of playgrounds in vri pins 
increased to 29 in 1964 with some 943 children attending for two ho 
ing during school days. T 

Welfare foods, To E cond the nutrition of pregnant women and ee 
under five, a National Milk Scheme was introduced by the Ministry of ns e 
1940. Under this scheme, these two classes of the community were en E 
receive one pint of milk daily, free or at a reduced rate. Later the same y i 
national full-cream dried milk was made available for infants under one ind 
for whom liquid milk was unsuitable and in 1941, a national i qm 
milk was produced. In 1941, also, a vitamin scheme was launched s dm p 
pregnant women and children under two with fruit juices and a co Ed al v 
compound. Towards the end of that year, concentrated orange juice becam ^ 
chosen source of vitamin C under lease-lend arrangements, The milk and kp 
schemes were merged in 1942, and the vitamin supplements were extended to 


family allowances scheme 
itamin scheme became associated with H 
oods Scheme, In 1954 the distribution of ets 
passed from the Ministry of Food to local health 
authorities, Following the recommendations of the Joint Sub-Committee on 
Welfare Foods (1957) and accepted by 


Concentrate was restricted to children under two years, and the vitamin D con- 
tent of national dried milk and cod liver oi 


was introduced in 1946, the milk and v. 


y of Agriculture, Fisheries 
June of the same year changes eri 
itamin supplements. 'Thus the Lose 
national dried milk, while cod liver s 
nd vitamin tablets (for expectant e 
t cost price and without surrender © 


made in the conditions of issue of the y 
tokens were requi 


compound, conce 


- dibasic calcium phosphate, and ges d 
of potassium iodide, B.P. Arneil (1964) is critical of the present cod liver 
compound and advocates a mo 


t 
te palatable and attractively marketed produc 
through the welfare foods scheme, 


Summary. The Child Welfare Service has therefore developed from: 
(a) efforts to improve midwifery Practice and to provide antenatal care; (P) rl 
cern over the ravages of gastro-enteritis and attempts to halt them by «on 
consultations, Provision of clean milk, vitamin supplements, and meals A 
mothers to help to encourage breast feeding; (c) health visiting in the homes 
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instruct mothers in infant and child care; (2) extension of such services as are 
applicable for the benefit of pre-school children. Protection of the child from 
exploitation and abuse largely developed along with these measures, but recent 
legislation has transferred the responsibilities for this supervision to children's 
departments of local authorities. 


Infant Welfare in Other Countries 


France. It has already been seen that France was a pioneer in providing day 
nurseries. Towards the end of the nineteenth century she was also perturbed by 
her high infant mortality and falling birth rate. The remarkable results achieved 
by the de Villiers, father and son, at Villiers-le-Duc showed what could be done 
by properly applied preventive measures. In 1890, Herrgott founded L’ Oeuvre 
de la maternité at Nancy where infants born at the hospital were brought up for 
medical examination a month after birth, a small sum of money being given to 
each mother if her infant’s condition was satisfactory. In 1892, Pierre Budin 
established the first Consultation des Nourrissons at the Charité, Paris. These 
consultations’ were either developed at maternity hospitals in order to supervise 
children born at the institutions or were organised as independent centres avail- 
able for any infants to be brought by their mothers. The infants were regularly 
weighed, the importance of breast feeding emphasised, and ifabsolutely necessary 
sterilised milk was supplied for the artificially fed. The Gouttes de Lait founded 


by Gaston Variot (1893) and Léon Dufour (1894) were primarily for infants who 
could not be breast-fed, though breast feeding was encouraged where possible. 
ions and quantities, all 


The milk depots supplied pure milk in suitable diluti nti 
children attending them were subject to systematic medical supervision, and 
often the milk was only supplied on condition that the child was brought regularly 


for medical examination. 
Today, each departmen 
for the provision of adequate child 


t has a full-time director of health who is responsible 
welfare services, including health visitors 
(assistantes sociales). In Paris, much of the child welfare service is provided by 
the Assistance Publique, and at some of the clinics there, sterilised and modified 
milk feeds are still issued in bottles with coloured tin-foil caps which identify 
the different mixtures. The benefit of these prepared feeds is considerable in the 
older housing areas of Paris on account of the lack of adequate water supplies. 
United States of America. In America, the development of the Infant Wel- 
fare Clinic (the Well Baby Conference) was largely due, in the first instance, to 
the efforts of the milk reformers who, in the last decade of the nineteenth cen- 
tury, were divided into the advocates of the ‘certified’ milk movement, founded 
by Dr. H. L. Coit, and those who supported compulsory pasteurisation of all 
milk supplies. Of the latter group, 2 leader was Nathan Straus of New York, a ' 
philanthropist who realised that the high infant mortality in that city was largely 
due to gastro-intestinal disease. With the encouragement of Abraham Jacobi, 
one of the first American paediatricians, Straus opened a milk depot in one ofthe. 
poorer parts of New York in 1893. Pasteurised milk was issued, both diluted and 
undiluted, for infant feeding. By 1902, there were 14 such depots in New York 
and the development of the service was so rapid as soon to be beyond the limits 
of private philanthropy. In 1913, 77 depots were operating 1n the city, two-thirds 


being provided by the municipality. 
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Meantime, in 1908, a municipal Bureau of Child Hygiene had been established 
in New York, the first in the country. In 1909, a conference on the prevention of 
infant mortality was convened by the American Academy of Medicine, out of 
which developed the American Child H 1 
with another voluntary body, the Child Hygiene Association of America, to form 
A Federal Children's Bureau was 
founded in 1912 and after legislation passed in 1921 there was a rapid develop- 
In 1935, the Social Security Act gave 
ment in America. Thus, today, there is 


hat 10 per cent of the American population was 
h units. These were mainly in rural areas (Halde- 


New Zealand. The development of child welfar 


€ services in this country is 
inseparably associated with the name of Truby 


King. Impressed by the consider- 
yet by contemporary standards a moderate wastage, 
he was instrumental in founding, in 1907, the New Zealand Society for the 
Health of Women and Children, given a Royal Charter in 1915, and now con- 


veniently known as the Plunket Society. Truby King was prominent in obtaining 
tification of births and of improving con- 


s der the State 
organisation, subsidised by the State, a 


National Health Service of New Zealand. The Society undertakes the provision 


Plunket nurses) who are also trained by 


craft teaching at these centres; of courses of training 
€ nurses), The health services of New Zealand re- 


ealth council should be established to regulate 


nket Society continue to 


itane nurses, and that a chair of child health be set up 
at Otago Medical School, 


International Children’s Centre. This centre, established at the Chateau 
ongchamp, Paris, in 1950, was the 


tours. Its first director-general was 


H. P. "Tart 
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Chapter 12 
THE INFANT AND PRE-SCHOOL CHILD HEALTH SERVICES 


Ited in a reorganisation of the medical 
organisation was only a part of the 
d War II. Voluntary bodies, both 


4 Banna! Health Service Acts resu 
rVices of the United Kingdom. This re 
bul m revolution following on Worl 
See AR ien, have always played a large part in making provision for the 
ind Mire ap. child, and in the present child health. service both voluntary 
integration Bà reps form the framework. The aim of the service is the 
i ae a = s of endeavour, both in the curative and preventive fields, 
that child ia pem ly associated with the maternity service. It is now recognised 
pusdiatitos E egins at conception and not merely at birth, so that preventive 
tn rad egins with the promotion of healthy motherhood, and then with 

udy of the child in the family circle. The medical facilities now provided 


M eh by three statutory bodies. 
i ne ged Hospital Boards. These 
adem Bütpetient departments, as WC s 
Pere idt consultant service for hospital and domi 
ethe ourteen regions in England and Wales and fiv 
On Which rini region of Scotland— include the medica 
ór ipae ne consultant and hospital service is based. ' There 
oF logal er E of hospital paediatric staffs and child wel 
L ealth authorities. 
meni Executive Councils. A medical practitioner 
erra, as well as dental, pharmaceutical, and supple 
Gn ces. General practitioners may be employed by loca n 
a sessional basis for child welfare clinics. Other general practitioners who 
EE child welfare clinics at their own surgeries or at health centres may receive 
the assistance of health visitors from the local health authority. All doctors may 
provine domiciliary maternity services for women on their own lists, and such 
In adi work closely with the midwives employed by local health authorities. 
there dition, in the area of each local executive council in England and W ales 
Reci Is a local obstetrics committee which keeps a list of local practitioners 
Ed experienced in midwifery (general practitioner obstetricians) and who 
prepared to respond to any emergency calls by midwives. 
, Local Health Authorities. Each local health authority must provide a health 
Visitor service, the functions of such health visitors to include the giving of 
advice as to the care of young children, expectant and nursing mothers, and as to 
measures to promote health and prevent the spread of infection. In addition, the 
local health authority must *make arrangements for the care, including in 
particular dental care, of expectant and nursing mothers and of children who 
have not attained the age of five years and are not attending primary schools 
maintained by a local education authority". The local health authority is the 
279 


e a hospital service, which 
well as convalescent home facilities. In 
ciliary care is provided. 
e in Scotland. All save 
I school of a university, 
is thus opportunity 
fare medical officers 


boards provid 


service is provided by these 
mentary ophthalmic 
1 health authorities 
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local welfare authority to which notifications of birth are made. The — 
scope of a local health authority's service concerning the infant and a 
child depend on the nature and needs of the area to be served. I he adminis in 
tion of maternal and child services was recently the subject of a Special Repor 


of the World Health Organisation (1957). The following may constitute part 
of such a service, 


Health Visiting 
Since the health visitor cannot enter the 
it is essential that she carry out her home visitations with tact, letting it be known 
that her object is to help and not to pry. The medical officer of — n 
the statutory notification of all births which occur in his area, and his € 
visitors carry out home visiting as soon as each mother and infant are dischargec 
from hospital, or when the midwife ceases to attend, "hus the closest association 
must exist with maternity hospital, medical practitioner, midwife and health 
visitor. Continuity of care of the mother and her infant is essential in dealing 
with such matters as breast feeding, general management and hygiene of the 
infant, and other personal matters on which a mother can best be advised bya 
health visitor. At the heal 
to bring her infant to the local infant welfare centre. Home visitation is the 
pivot round which a local health authority's child welfare service revolves and 
i i chool. In most areas the health visitor 
school-age periods, and so continuity 
re the child welfare and school health 
must be maintained and arrangements 


house unless the occupant is willing, 


of care is assured, In other instances whe 
Services are separate, the closest contact 
made for the transfer of records and information, Since the health visiting 
Service has also suffered from the general nursing shortage, selective home visit- 
ing is widely adopted. Thus families are graded according to their needs, and 
difficult and problem families are visited with greater frequency than normal 
families who have a fuller appreciation of their obligations, The health visitor, 
by reason of her close contact with families with young children, is particularly 
well placed to recognise early signs of failure in the family which may lead to 
disruption of normal home life. From her training, experience, and her cont 
with other Statutory and voluntary agencies in the field of family welfare, she . 
in a position to give advice Which will frequently enable the family to overcome 
its difficulties. Under the Children and Young Persons Act, 1963, the children 


. ae F : ice, guid- 
committee of a loca] authority is required ‘to make available such advice, gui 
ance and assistance as may promote 


the welfare of children. . . .' Cimsé qmm 
à particularly close bond must be forged between the health visitor and the ch 
care officer of the local children's department, 


Other recent developments in the health visiting service include the vu 
after appropriate training, of the health visitor into the fields of mental hea 3 
affecting both child and adult, and of early diagnosis of handicapping pu 
Thus, testing for phenylketonuria, Screening for deafness and regular uie 
vision of children 'at risk' to handicap have become regular duties for ah 
Following the early diagnosis of a handicap in infancy and childhood the hea a 
visitor in concert with the family doctor can do much to help and Spee TIE Ta 
parents of such children by creating a favourable atmosphere in the home. 
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r and family doctor has been advanced by the 


Pe Moe of Jocal health authorities which have allocated full-time 
wail te e 2 pud usually group practices, a step pioneered at Oxford 
withthe Ste te oe 1 onsiderable success has attended this measure, especially 
vus, dein pe toe mere of family doctors in the child welfare aspect of their 
"melle E: pen AR that the health visitor, in addition to her close 
mare idee h D wW ives, home nurses, and medical practitioners, must also 
iit dis i iously | with. medical social, psychiatric social and family case 

s as well as with child care officers and others in the field of medico-social 


Service, 
EI. e recent problems face the health visitor. The first is the re- 
(Betton ez x ice both in immigrant and white children in this country 
intensive = 1963; Arneil, 1964) and this emphasises the urgent need for more 
dotis of tac health supervision of young children and the better 
and help for "we mothers on health matters. The second is the need for advice 
shew fim « Y we population of Great Britain. There is a real urgency 
social eeiam there must be greater opportunities afforded to health visitors, 
difficultie sir ime: to learn something of race relations, cultures, and the 
mida ant acing immigrants. In many areas there are voluntary committees 
field ^ erally appointed officers who are knowledgeable and experienced in the 
"sind. and health work among immigrants (Peppard, 1964). Gans (1964) 
are he value of the health visitor working 1n a district with a high immigrant 
on and recommended that more coloured health visitors should be 


e sd ¢ ^ 
mployed in areas where the coloured population was high. 


closer association of health visito 


Home Nursing 


ocal health authorities to provide 


and young children, who require 
a special children's home 
ntal schemes have been 


ü E National Health Service Acts require | 
aetna service for those, including infants 
ns 8 in their own homes. Gillet (1954) pioneered 
ort unit at Rotherham in 1949, and experimental | havi 
I ducted by Birmingham Corporation in association with the Birmingham 
nstitute of Child Health and Children's Hospital (1954), and by St. Mary's 

ng service 


tonnia, Paddington (Davis, 1958; McClure, 1960). The home nursi i 
this latter scheme has now been absorbed into London County Council’s 


servic n ; 3 i 
i es (1959). These schemes have served to emphasise the need for the closest 
MB between family doctor and local authority services with the help, 

5 necessary, of hospital and specialist services. The Committee on the Welfare 


of Children in Hospital (1959) recommended an extension of special nursing 


facilities for the sick child at home. It also recommended that when a child 
alth visitor should help the mother to 


required admission to hospital, the he 

Prepare the child for his admission, and to receive him at home after discharge. 

re of the Premature Infant 

n Report (1961) on the public health aspects 

of low birth-weight and the studies of McDonald (1963) and Drillien (1964) on 
f low birth-weight 


t Wee 
‘we subsequent growth and development of premature infants 0 igh 
ave served to focus attention on the early management of prematures. This 


Was the subject of an important report by a sub-committee of the Central Health 


Domiciliary Ca 
The World Health Organisatio 
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resuscitation, the loan of special equipment, feeding bottles, ues Mene ep 
etc., as well as the attendance of midwives or health visitors specia. gs een 
the care of premature babies and capable of teaching the — died 
care required. For infants needing transfer to hospital specia y SR a 
ambulances or cars are used, and, where Possible, the mother is admi 


; ; e 
» especially those of low birth-weight, Tone 
under the category of infants ‘at risk’ to handicapping conditions, efficient 


nea : edu tes ntal 
term follow-up by paediatricians or medical officers trained in developme 
assessment is paramount, 


nistry of Health and the Scottish Home and Health e n 
ars advising the use of either of alternative programmes ie 
ildhood incorporating the use of triple vaccine as d 

i a whooping cough. an- 
against poliomyelitis. The following year i 

poliomyelitis virus vaccine (Sabin) administered orally was introduced ae 
rapidly superseded the inactivated vaccine, Consequently the two schedules wer 


j d 
f two years, preferably during the second 


H iie : inating à 
Previous traditiona] practice of vaccinating 
healthy infant before the age of six 


number of years Which showed that t 
tion against smallpox, though small, 
Subsequent years of early childhood. 


The Central and Scottish Health § 
Committee to advise th i 


modified (supra), and Suggested t 
encouraged. Othe 
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i It is important that parents should be properly informed of the inoculations 
[n n their children and the diseases against which these measures are 
eae ca s protect. No official personal record card of inoculations exists, but 
ls ` as some commercial firms provide should be handed to a parent by the 
Pis a or at the clinic, and each inoculation entered in the card when 
Seed the child, as well as being entered into the appropriate record form 
creeleil to be returned to the local health authority on completion of each 
ER ion course. The Ministry of Health in 1961 introduced record cards on 
ich notes of inoculations given by medical practitioners to Health Service 
per could be entered, this forming part of the medical record of every 
v» LS. patient. Health visitors should also keep a careful note of the immunisa- 
tion histories of all young children in their districts. 
Syringes and needles used for inoculations should be either of the disposable 


vari s : Re : à : 
ariety, carefully discarded after each injection, or from a sterile syringe service, 
and needle are used for each 


Bo: that a freshly sterilised and processed syringe 
Injection, 

Local health authorities also maké arrangements for BCG vaccination of 
Susceptible (tuberculin-negative) young children who are contacts of known 
cases of tuberculosis, and the newborn infants of tuberculous mothers. Newborns 
may be vaccinated in the maternity hospital or admitted for the purpose to 

r children may be 


residential homes provided by the local health authority. Olde 
vaccinated at chest clinics and, if home conditions are unfavourable, temporarily 


boarded-out with foster-parents until immunity develops. Some of these children 
May not be able to return home after converting to a positive skin test owing to 
adverse home conditions and so must remain with their foster-parents until 
circumstances improve. Such boarding-out arrangements are usually made by 
the medical officer of health in consultation with the children’s officer, the family 
doctor concerned being kept fully informed of all developments. Special record 
cards are kept for BCG vaccinations but general practitioners are precluded 
from using BCG vaccine in contradistinction to other prophylactics. 

Since no form of immunisation or vaccination is compulsory, constant 


endeavour must be made by health visitors and doctors to persuade parents 
nt propaganda by talks, newspaper and 


to have their children protected. Consta da E ; ^ z 
magazine articles, leaflets, films, posters and the like is required to keep the 
need for protection constantly before parents. 
Child Welfare Centres 
e centre depend upon local circumstances, 
l areas it may be only possible to hold a 
tly, in a borrowed building, in urban 
nstructed building and to have the 
ed by some local health authorities 


The size and staff of a child welfar 
and whilst in sparsely populated rura 
session once a week or even less frequen 
"e it is desirable to have a specially co 

entre open fi . Mobile clinics are u$ idt orit 
for use "à n bad in outlying housing estates of towns and cities. a 
has frequently been directed at the unsuitability and anie e af sme 
centres, Many are church halls and similar premises, some are » ai adapte 
for the purpose, and others are specially built centres. Wherever t eee is, 
however, the premises must be clean, as attractive as possible, puma i "Ee P 
Ventilated and lighted, and a friendly, helpful atmosphere must pervade so t at 
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mothers will be encouraged to bring their infants and young children to the 
E centre must be centrally situated in the area it is designed to — 
approaches must be good and access to the centre casy. The see a aig rae 
ments for any centre are: a pram-shed or other suitable covered par sing em 
à waiting room which may also serve for weighing and measuring the E - : 
but it is desirable to have Separate accommodation for these two proced s 
consultation room, suitable facilities for storage of case-records, for we ET 
foods, dried milks and simple medicaments, and proper sanitary ilem 
planning the layout of a centre, as a separate entity, as part of a combine [S id 
welfare and school health centre, or as part of a health centre, provision shou 

be made for the following: 


GENERAL. If the centre is a combined one or part of a health centre, the entire 
child welfare section should be on ground-floor level, 1 

OUTSIDE. A covered pram-park, Sufficient open space for toddlers to play 
in and where infants may be parked in their prams and kept under supervision 
while a mothercraft or other meeting is being held, TES 

Insine. (1) A comfortably furnished waiting-room of reasonable size in w hich, 
at other times, health talks, demonstrations and film shows may be given. 


(2) A kitchen adjoining for use for cookery demonstrations and for preparing 
teas if this is a practice at the centre, 


(3) An undressing room where t 
and measured. Facilities ar 
receptacles for the children 


(4) Consultation room equipped for child welfare consultations, and if ante- 
natal work is also carried out at the centre, with adjacent cubicles, 
(5) A breast-feeding room, 


(6) An isolation room for Suspected cases of infectious disease awaiting 
examination or disposal, an 


d preferably with direct access to the outside. 
(7) Accommodation for 


aS ris a ied 
the storage and distribution of welfare foods, dri 
milks and simple medicaments, 


(8) Staff room, 

(9) Sanitary accommo 
(10) Dental surgery, 
(11) Recovery room, 
(12) Dental Waiting room, 


STAFF. Medical sessions at child welfare centres are held at stated oP 
usually in the afternoons and Sometimes in the forenoons. Gans poen 
Shown the value of evening sessions for the children of immigrant wor n". 
mothers and the importance of the attendance at these sessions of the hea be 
visitors of the district in which the clinic is situated. The medical staff RERA 
general practitioners engaged on a sessional basis, registrars from m 
hospitals, or full-time medical officers of the local health authority. In some scili 
these full-time medical officers combine both child welfare and school p 
work but where this is not the case, arrangements should be made for hes 
interchange of medical officers so that they may gain experience in both branc 


B . . » s í vices 
of child care and so establish a Co-operative spirit between these two ser 
of a local authority, 


he infants and young children may be weighed 


Gud i. ru à r 
€ required in this room for storing baskets or othe 
’s clothing. 


dation for staff and patients, 
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or more health visitors whose districts the 


c yes. V eA 
pes Ade ees n health visitors will be in attendance during the medical 
are d tes — and young children for whose home visiting they 
Re ireen: E adem attend. In some instances a large centre serving a 
bain oe ar aily and be in charge of a senior health visitor who will 
iplc aa pen! ach day for advising mothers and arranging appointments for 
tiir us ton e Sometimes health visitor sessions are held at stated times 
ri ee i when medical sessions are held. 
Be SE : v and attendant, usually from the school dental service, may 
facitis. D at | ot ona sessional basis if the centre is equipped with dental 
offer en i ao care is a priority service which local health authorities must 
bs rade in Vici of pre-school children, and so suitable arrangements must 
hotel we his service to be readily available. 
Posi omm are required for keeping attendance registers and filing 
Sorètimes n " istributing welfare foods, and for the preparation of teas. 
titdicines bá untary helpers assist in Or undertake these duties, but any 
given are only issued by the health visitor on the instructions of the 


medical officer. 
Nu work of the child welfare cent: 
afini ucational, but the centre does no 
of pur etr. child care. The prevention 
Kone mice families can only be tackled adequately by 
Conse a when she is aware of the conditions 
fof ee the child welfare centre must be kept in proper 
Each a to obscure or take the place of home visiting. 
fist ti UR any is seen by the medical officer when brought to the centre for the 
pei I hereafter, less frequent though more detailed routine medical 
iie ision is undertaken and this tendency has taken the place of the doctor 
Fre g each mother and her infant weekly as was formerly the accepted practice. 
quency of attendance depends upon the progress made by the infant but it is 
desirable that the doctor or health visitor should arrang" the date of the next 
visit rather than leaving this to the mother's discretion. During the early weeks 
of life one of the important advisory functions of the centre is to encourage 
breast feeding and much of the work of the medical officer and health visitor is 


MENGE to this end. Facilities should, wherever possible, be made available at 
the centre for a mother to atten her infant and to receive 


h d for test-weighing of a 
elp and advice from the health visitor concerned with the supervision of mother 
and infant. Advice is also given at the centre on ficial feeds when 


suitable arti 

Fes are required. The weaning period is a time, too, when detailed advice on 

let is especially required and the mother should be encouraged to attend weekly 

With her infant so that she may be given the necessary advice in simple stages 
and the infant’s reactions to the new foods assessed. . 

Attendance of infants up to one year of age at centres 1$ generally good, but 
thereafter as the child gets older there is an appreciable decline in attendances. 
T'o overcome this obvious deficiency during a period when continued super- 

lly held when one- to 


P SH is so important, special toddler sessions are usua e à 
ive-year-olds are brought to the six months, by appoint- 


centre every à dd 
ment. © : oe her and doctor on 
ent, for medical examination and 


The nursing staff consists of one 


ly advisory, diagnostic 
t supply the answer to all the problems 
of home accidents and of the occurrence 
the health visitor in her 
obtaining in the home. 
perspective and 


re. This is essential 


three to 


1 discussion between mot 
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ini ental 
matters concerning nutrition, posture, foot health, character Finge. lecce 
and emotional development and their relation to the general conduct [s fth amd 
of the home. Pasi and McHugh (1964) present the concept of a heal 


vith the 
may advise mothers directly or more usually he holds case conferences w - ga 
taffs and discusses their cases with them gt 


minor conditions only, such as napkin 


í to 
rashes, all other cases being referred 
the general practitioner., Some authoriti 


€s provide facilities at larger centres es 
ultative sessions of paediatricians, orthopaedic surgeo ef 

whom cases may be referred by the centre ign 
Sometimes special Clinics are held for the peel 
children prior to their lacing for adoption. Classes for remedial exercises 


f ; o 
» and conducted by physiotherapists, and chiropody sessions may als 
be offered at some centres, 


ds are 


officers for advice, Som 


< " " veight 
Case-recor: Important. A case-sheet including a record of the weight, 
height, feeding, results of examinations and oth 


to the school health service wh 
when she first brings her child 
which is entered up at ea 
to the centre is inserted, 


s ; ; rd 
to the centre, is given a handy-size weight dk 
d on which the date of the next v 


Educational activities constitute the third of the functions of the ipis 
Not only is individual teaching of mothers carried out by medical officers v 
health visitors during consultations, but group teaching is also po piace 
Thus, short talks may be given by a health visitor to small groups of mot s 
in the Waiting-room during ordinary sessions, Series of weekly or fortnightly 


H i ich 
meetings may be arranged by the senior health visitor of the centre at whi 
talks, films, and demonstratio 


ns are given on subjects ranging from breast 
feeding, protective inoculations, accident prevention, sleep, common janean 
and b i to cookery and practical garment making. sep beh 
d in the €venings, when fathers can act as baby-si usn 
more progressive centres discussion groups for fathers are ci 
conducted by the medica] officer of health or one of his male assistants. el 
made of the blackboard, charts, film-strips and flann 
graphs, 


" jui and 
liver. oil Compound, concentrated orange uk 5 dt 
national dried milk under the Welfare Foods Scheme is usually eei ‘fare 
child welfare centre tors are organising special child we 
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sessions at their surgeries and a health visitor may, if the doctor so desires, 
attend and assist him then. This admirable development deserves every encour- 


agement. 


Day Care of the Pre-School Child 
experiment in various forms of day 


The present is a period of considerable 
lars issued by the Ministries of 


care for young children. In 1945, joint circu 
Health and Education and by the then Department of Health for Scotland and 
the Scottish Education Department to local authorities intimated that the war- 
time nursery scheme would terminate the following year. The circulars offered 
guidance to local authorities in planning their provision for the group care of 
under-fives, recognising that a modified day nursery service would require to 
be provided by some local health authorities. The same circulars stated that 
some permanent provision might need to be made for the occasional care of all 
children up to five years, in order that mothers, whether or not they required 
to go out to work, might have a reasonable opportunity of rest and relaxation 
apart from their homes and children. In recent years there has been, on the part 
of parents and of voluntary societies, an increasing interest in forms of nursery 
care precipitated by the progressive closure of local authority day nurseries as an 
economy measure and the virtual cessation of nursery school expansion. The 
type of provision made for such care has been determined by the needs of the 
children in a particular area. Their home backgrounds vary greatly and this is 
reflected in the variety of group activities now in operation designed to help the 
mother and supplement the home by meeting the needs of the children whatever 
they may be. For some children the most urgent need is for the companionship 
of other children of the same age, for others, e.g. those living in high flats, space 
in which to play safely and in freedom but under supervision, and for others, a 
daily period in the care of persons who understand the needs of young children 
and whose relationship with the children is likely to be more detached than the 
parental one. Thus we have voluntary organisations, e.g. Save the Children 
Fund and The Pre-School Playgroup Association (founded 1962), both of 


Which organise and help with the promotion of nursery groups. In addition p 
these there are many other local organisations which assist in the provision 0 


such groups for pre-school children. 


Over the years considerable controversy E : 
of day nurseries, nursery schools and classes, and other forms of day care for 


young children. The upset to the child from separation. from his mother, the 
relieving of the mother of her responsibilities to her child, the greater risk of 
infection, and in the case of local authority day nurseries and nursery schools 


the heavy cost of their provision have all brought criticism from many quarters. 
pervised day care have a positive 


On the other hand, all forms of properly su r 
value. The children attending them are given a sense of security and communal 
living, freedom and a friendly, firm, but unobtrusive control exerted by the 
staffs who understand and respond to the children's needs. Day nurseries 1n 

young children. Indeed, 


particular were never intended to cater for the mass of t ] 
their role has always been a modest one. But day nurseries are required for a 


small proportion of young children—those of single or separated parents, those 
from families where the mother must work because of the father’s disability, 


has raged on the place and value 
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and those from homes where the mother is ill or in hospital, or where the home 
conditions are unsatisfactory. The children of harassed mothers, of per 
couples both of whom must work to obtain and maintain a new un vem 
children requiring supervision and care for physical, emotional or psyc min 
disturbance, may be cited as other suitable candidates for day nursery s S 
The period of stay at the nursery will obviously depend on the HUNE 
surrounding each child. Because of a realisation of the medico-social per 
demanding day nursery provision, progressive local health authorities É 
evolved systems of priority for admission largely based on the above types 
case, 

The various forms of group day care may be classified as follows: , 

Day Nurseries. The National Health Service Acts 1946 (Eng. and w TU 
and 1947 (Scot.) gave powers to local health authorities to provide or to x: e 
provision of day nurseries and permitted a charge to be made for meals or em 
supplied at the nurseries only. Amending legislation (1952) empowered peii 
to make a comprehensive charge for all the services provided at day quei 
While the general policy is to discourage mothers of infants to go out to se 
there is often the necessity for mothers to do so, e.g. unmarried mothers wen 
widows. Recommendations concerning day nurseries, whether provided by loca 
health authorities or privately administered, have been issued from the anm 
of Health and Scottish Home and Health Department (formerly Department 0 
Health for Scotland), The following is based on these recommendations. , 

Location. A day nursery should be situated as centrally as possible in the area 
it is designed to serve, 

Premises. The number of children 
40 to 50, but as an econom: 
to accommodate several su 
of communal staff rooms 
should include: 


(1) Three nurseries (infants, tweenies, toddlers) allowing 40 sq. ft. per child 


. $ ; t. 
under one year, not less than 30 sq. ft. in nurseries for tweenies, and 25 sq. f 
for each child over two years. 


(2) Suitable provision for rec 
Bathing facilities are required 
toddlers near their respective n 
children and one lavatory 
for chamber pots. 


(3) Kitchen, scullery, larder, and dry store room. feeds 
(4) Milk larder and refrigerator, with provision for preparation of bottle feeds. 


; ; d 
(5) Adequate laundry and drying facilities. Separate boiler for napkins an 


p B f f * tside 
covered sterilizable containers for soiled garments. Larger items sent to ou 
laundry, 


(6) Sufficient pure w; 
(7) Dining and sittin 


in a nursery should not normally exceed 
y measure larger nurseries may be planned, designed 
ch groups cared for quite separately but making ARS: 
, kitchen and laundry. Ordinary nursery premises 


eiving the children and for keeping their etm 
- Separate sanitary annexes for tweenies anc 
urseries, Three wash-hand basins for every ba 
for every six children over two years. Storage facilitie 


ater supply, and adequate hot water supply. . 
g "eds staff, sii study room if a training bees 
Sanitary and adequate hand-washing facilities. To remind staff of the cape 
of hand hygiene after use of the toilet, notices should be put up in the toi 
with the caption ‘Now wash your hands’, 

(8) An isolation room, 
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(9) Matron's office which can be used for medical examinations and parent 


interviews, 
(10) Linen room and airing cupboard. 
(11) Housemaid's cupboard. 
(12) Washing-up pantry. 
(13) Suitable pram storage. 
be used, otherwise the equipment for dish- 
ygiene Regulations. 
hatever form of heating is used, fixed 
Sub-floor heating has many 


"E Dish-washing machines may 
ms must conform to the Food H 
entral heating is advantageous, but w 


fireguz A ; 
o Cdi or radiator guards must be provided. 
dvocates because it requires no guards and spreads the heat evenly. Proper 


means of fire-escape are essential. A garden play-space and a hard-surface 
Playground for dry and wet weather respectively, and protection from hot sun 
should also be provided. ` 

FA The matron must be trained and experienced in the care of healthy 
1 en, She may beastate registered nurse or certificated nursery nurse previous- 
y experienced as a deputy matron. Inatraining nursery, the matron must have 
teaching ability. A warden or play-mistress is required if the nursery caters for 
two- to five-year-olds. The remainder of the staff consists of: a deputy matron, 
who should be a certificated nursery nurse of at least two years’ experience since 
qualification, certificated nursery nurses, nursery assistants, and nursery nurse 
trainees if the nursery is a training establishment recognised by the National 
Nursery Examination Board or the Scottish Nursery Nurses Examination Board. 
Exclusive of domestic staff, the ratio of full-time staff to children must not be 
less than 1:5, three students in training being regarded as equivalent to one 
full-time member of staff. The domestic staff should include an experienced 


cook and a sufficient number of full-time or part-time workers. : ] 
The nursery staff, by their friendly attitude should seek to establish cordial 


relations with both children and parents. They should be able to help the chil- 
dren’s own mental development without undue interference and, while recognis- 
ing the children's limitations, to give the necessary help when required. They 
should be able to provide or improvise materials and stimulus for the children’s 
growing mental needs. The children’s well-being is provided for through proper 
feeding arrangements, adequa ed warmth, clothing and activity, à 
high standard of cleanliness in hroom and playroom, and an under- 
standing of their needs for fresh air, outdoor play and proper ventilation. 

" Daily Nursery Routine. Briefly, the nursery day includes time for play both 
indoors and out of doors; for music, rhymes, stories and games; for washing, and 
use of lavatories without hurry Or crowding; for informal and more formal 


meals; and for sleep, rest, and quietness. 

Staff Contacts with Parents. Regular con 
matron or her deputy should personally 
Parent and hand him over again in the e 
Organised in connection with the nursery ar 
and advice may be offered to the mothers an 
Pertaining to child health welfare. Fathers ma 
nursery, and their help en repair e 

1o 


tely regulat 
kitchen, bat 


nts is essential and the 
child daily from the 
tings or clubs 


tact with pare 
receive each 
vening. Mothers’ mee 
e valuable in that instruction, help 
d discussion take place on matters 
y also be interested in the 


and : 
quipment and toys. 


listed to make and 
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Health Measures. All children must be medically examined on admission 
to the nursery and at regular intervals thereafter, records of each gc r 
kept. Such examinations are usually undertaken by medical officers of the ah 
health department and these officers visit the nurseries frequently, eg x ^ 
weekly. For emergencies, arrangements may be made for the uror o ks 
neighbouring general practitioner. Any child thought to be suffering TOR a 
infectious disease should be excluded from the nursery, or isolated there unti 
seen by the doctor. Hence the importance of the matron or her deputy ryan 
each child in the morning and knowing where the parent may be found | o 
the day. The diet for the children must be adequate and suitable, including tn 
full allowance of milk and supplementary vitamin preparations as provided unde 
the national scheme. It is also useful to display the week's menu in the nursery 
entrance hall so that parents may see the type of diet given to the children. 
Arrangements for the midday rest are also necessary by the provision of stretcher 
beds and blankets. The health of the staff, both nursing and domestic, requires 
supervision and all members of staff should be examined at least yearly by mass 
miniature radiography. : 

Private Day NURSERIES, Cuitp-Minpers, AND. DAILY GUARDIANS. Piar 
day nurseries, run by factories and by individuals, must be registered ane 
inspected by local health authorities under the Nurseries and Child-Minders 
Regulation Act, 1948. Child-minders, who must also be registered, are persons, 
other than relatives, who take into their own homes for reward more than two 
children under five years of age and from different households, and look after 
them for the day or part of the day. Some local health authorities maintain a 
system of registration of daily guardians. These guardians are women who take 
into their own homes for reward, one or two children under five and look after 
them for the day or part of it, They voluntarily register with the authority which 
grants them a small weekly fee in return for which they are subject to inspection 
by the authority. There has been a considerable increase over the years in he 
number of private nurseries and child-minders, In 1951 there were 339 private 
nurseries and 468 child-minders registered in England and Wales, while in 1964 
these had increased to 1,585 and 2,994 respectively. 

Nursery ScuooLs anD CLassrs, These are described in Chapter 13 on the 
School Health Service, 

. TODDLERS Prav-CrNTRES. Reference has already been made to these organ- 
isations in Edinburgh. The aims and objects of the play-centres are to provide 
for the health and well-being of toddlers, aged two to five years, who live in 
the poorer and more crowded parts of the city as well as those living under 
better conditions, e.g. high flats, etc., but where opportunity for the aie. 
exercise and supervision is lacking, and to relieve the ordinary cuire 
mother to get on with her housework, shopping, or may be to attend a o 
for treatment, unhampered by the demanding toddler. 'T'he children gather i á 
hall or other suitable premises usually with adjacent open play space. The p an 
centres are open from ro a.m. to 12 noon, and often from 1.30 to 3.30 p.m. zh 
different group of children, each school day. A paid superintendent, a lady uu 
experience in group care of toddlers, assisted by paid assistants and eei 
helpers, is in charge of the group which numbers from 25 to 40. There is a shor 
break about midway through each session when milk and a piece of apple are 
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iven i i 
g and a short rest taken, the period prior to the break being devoted to free 


orar period after to more organised activities, all carried out as much as 
local health il aribr ax ees d etal 18 made by each mother and the 
The children eme vem " annon contribution towards each play-centre. 
of the local health de ast um gems supervision by medical officers 
school feed mamndien Eiti: ual dental inspections carried out by the 
hea pee eerie TODDLERS” CLUBS, PART-TIME Cricues. Voluntary 
swell sas aes arly active in the field of part-time care of young children as 
iets = ised groups of parents, although local health authorities may 
tian TES di or part-time créches at child welfare centres at times other 
i Bion age E à sessions. Some play-centres are held at community centres 
Wlsdieaf Hah tes h new housing estates, 1n the social or recreation room ofa 
caai = e or even for very small groups, 1n the homes of the mothers 
ule cece E organisation of the centres. The objects of the play-centres, 
o Y pus ory hatever other name may be given them, is to give mothers 
or just 4 al dren an afternoon off’ for shopping, visiting, hospital attendance, 
for Es rest . The centres are usually open on one or two afternoons a week 
oy ud or three hours. The persons in charge are again those with experi- 

e group-care of children, assisted by a visiting nursery school teacher 
or health visitor. 
Nus cum forms of group-care for young children requ r 
» Pide urseries and Child-Minders Regulation Act, 1948, but exemption 
autsita [^ play-centres, etc., which are maintained or assisted by local 
chilldeerite 1 n interesting new development 15 the opening of play-groups 1n 
Woolwich hospitals and units, the first being started at the Brook Hospital, 

, in 1963 under the aegis of the Save the Children Fund (Harvey, 


1965). 


ire to be registered 


Nursery Nurse Training 
and Wales for the nursery nurses’ certificate 
on Board. In Scotland the corresponding 
ard, which grants à separate 
wo years and includes 


A The examining body in England 
re the National Nursery Examinati 
ody is the Scottish Nursery Nurses’ Examination Bo 


ace In both countries the training course lasts t 
infant and pre-school child care, experience in the care of the latter being 


obtained at nurseries, both day and residential, and nursery schools. The National 


M "n id H " 
Nursery Examination Board's examination 1S a written one, together with an 
ing of the candidate's practical work and her record 


assessment throughout traini 
of observation which each must produce; the Scottish Board's examination is 
both written and practical. 

Residential Nurseries 
all in Scotland, maintain residential nursery 
ng children, and in 1963 there were 16 such 
are in instances where the mother was ill 
l and run on family-group lines and 
of the children is undertaken 
The children are examined 


A few local health authorities, 
accommodation for infants and you 
nurseries provided for short-term € 
or being confined. These nurseries are smal 
a charge is made for the service. The medical care 
by the medical officers of the local health authority. 
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j 

| 


m ih 


Fics. 70 and 71. Infants and pre-school children in a purpose-built day nursery. 
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and regular and frequent visits to the 
England and Wales residential 
ment of the local authority. 


prior to admissi 7 
imis to admission and before discharge, 
eries are pai i h 
xiu are paid by the medical officers. In 
ries are ‘ar [ i 
s are under the control of the children's depart 


Mother and Baby Homes 


Local hez wu 
ealth authorities and voluntary organisations, receiving financial 
‘hich mainly unmarried 


su 

Ss iud pe authorities, provide homes to W 

"ici s e A st the later stages of pregnancy. They remain with 

es <a as everal w eeks or even months after confinement which may take 

M ch o in hospital. The primary object of these homes is to re- 

employed b 7 Wa x in her own life with her baby if possible. Social workers 

i thaa y pa health authorities or moral welfare associations are concerned 
ase work. Mother and baby homes require to be registered with the 


local : 
7 aca under the Public Health Act, 1936, or the Nursing Homes 
ation (Scot.) Act, 1938, but a local authority may exempt such a home, 
ich lasts for a maximum 


either ci I M 
perad oe or unconditionally, an exemption whic 
of one year, but may be renewed. 


Holiday Homes 
usually give financial sup 
omes are very use 

their infants or young € 
seaside. Young children a 
reatly from such holidays. 


port to voluntary organisa- 
ful for affording an oppor- 
hildren, to spend a 
fter pneumonia 


Pie: health authorities 
Bile ia these homes. The h 
Pater poe accompanied by 
Ed diis s rest in the country or at the 

respiratory infections benefit g 


Domestic Help Service 
e under the National He 


ide one. Infants and y 
confin | hem to remain at home during the illness or 
ement of their mothers instead of having to be admitted to the residential 
ic help service, 


nursery or the care of the children's officer. As part of their domesti 
ervice of child helps who go into the homes of 
i h child help 


nm County Council have a $ 

acts ren temporarily deprived of their parents or guardians. Eac d 
The as nearly as possible as a substitute mother, and the children remain at home. 
€ staff engaged for this work requires to be carefully chosen. A charge 18 
made for both the domestic help and the London child help service. 


NS is a permissive servic alth Service Acts, and 
fro ocal health authorities prov young children benefit 
m the service in that it allows t 


Accident Prevention Schemes 


E. Scottish Home and Health Department circular (3/19 
ocal authorities to the mounting figures of deaths occurring annually in 
inting out that about 14 per cent of the deaths 


SEHR from home accidents, poin i 
curred in children under four years: The Department called for greater effort 
by local authorities in association with voluntary home safety committees to 
bring the public, especially mothers, into touch with home safety measures. 

on Home Accidents (1964) called for 


The British Medical Association's report 3 
a greater drive and co-ordination of effort, preferably through a single central 
and advocated that 


government department, to publicise preventive measures, 
a System of statutory notification of home accidents to the local authority should 


64) drew the attention 
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be seriously considered in view of the complete lack of accurate national "a 
The British Standards Institution has laid down many standards of weg? is 
materials and equipment, including toys, used for and by young children, y p^ 
it is actively engaged in considering standards for other Fur pe die 
carry-cots. These standards are fully discussed by Glass (1964). Under = 
Consumer Protection Act, 1961, regulations are in force concerning the gs 
forms of guard required for various forms of heating appliance, w 2 
Children's Nightdresses Regulations (1964) under the same Act prescribe em 
the materials used must conform to B.S. 3121. The dangers of fireworks were 
the subject of a joint conference between the British Firework epee acil 
Safety Association and the Home Office (1963) and agreement was reached o 
several major matters. The problem of poisoning in childhood from arog, 
domestic cleaning liquids and other toxic materials demands that these be deem 
in properly constructed cabinets and draft standards have been developed by t zl 
B.S.I. which specify the type of fastening device for such cabinets. A Nationa 
Poisons Information Centre at Guy's Hospital, London, and a Scottish =e 
at the University New Buildings, Edinburgh, were set up in 1963, and subsequen 
centres were opened at Cardiff and Belfast. t 
Home accidents in children constitute a great challenge and more must ye 
be done by local authorities in conjunction with local home safety conma 
to publicise home safety measures. The Royal Society for the Prevention i 
through its Safety News (monthly) an 
the assistance it gives in the organisation 


p ; Some al 
S an ever-increasing and valuable role. Some loc 
authorities either themselves or thro 


Centres, women's guild 
competitions, but above all, the 
their own homes by 
likely to produce the best results, 


Outside the home the greatest danger for children is the road (see Chapt 39): 
In an attempt to promote road safety measures for under five-year-olds, RoSI , 
1n association with the government and local authorities launched the ‘T thy 
Club’ scheme in December 1961. On payment of a small sum by the parents i 
young children, a booklet on road safety is issued and a badge for the child. By 
Joining such a club, youngsters can be taught the simple rudiments of road sense 
and kerb drill either in groups or individually. Full details of the scheme i 
obtainable from RoSPA. Road safety training and education of sedan 
are important but the slogan for the national road safety campaign for 1905 


brings home the Personal factor in all adults and children-—'Road Safety 
Depends on YOU’, 


Handicapped Children ; 
. A handicapped Child has been defined as one who suffers from any edam 
ing disability of body, intellect, or personality which is likely to inter d 
with his normal growth, development and capacity to learn. The ea 
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diagnosi icappi i 
gnosis of a handicapping condition is thus important so that such children 


and thei 
the he rae may be afforded every opportunity of the fullest benefits of 
in mapa ‘a ices and of the facilities offered by both voluntary and statutory 
e dun ua in this field. Various simple screening tests have been evolved 
and: Can bu ors conditions as deafness, cerebral palsy, phenylketonuria, 
hm os : islocation of the hip. The conception of the child ‘at risk’ 
brad p oon of hereditary factors, adverse antenatal, intranatal and 
iso A itions | has been developed. The voluntary notification of 
s See h normalities introduced in England and Wales (1964) is a further 
mide : Aca diagnosis. Thus progressive local health authorities keep 
ciem, j* ildren ‘at risk so that these children may be kept under expert 
Fa n ES y paediatricians or medical officers experienced in methods of 
pet pm testing and diagnosis (Hughes, 1964). Similar registers of handi- 
eaten me are also kept to ensure proper supervision. Recognition of the 
than subs e of child development is evidenced by the foundation of a chair in 
Pessoa at London University (1964) and the projected national survey 
= nai d by the Institute of Child Health of London University, 
ot eem Trust Fund, National Bureau for Co-operation in Child Care, 
zs he National Foundation for Educational Research, with financial backing 
m government, to further knowledge in educational, medical and social fields 


acis benefit of both normal and handicapped children. 
in ve Died a of the young chronic sick, ‘perhaps the most unfortunate group 
(1964) mee , was the subject of investigation in Scotland. The Report 
Sear ee sub-committee of the Scottish Health Services Council, while 
among E essem to the lack of knowledge of the true extent of chronic sickness 
thee d e young, urged that measures should be taken to ensure early diagnosis; 
kante B occurred in the superyision of children's health, especially in the 
etween the child welfare and school health services; that a register 
that counselling 


E such children should be kept by the local health authority; 
ntres for the guidance of parents, and day care centres should be set up; that a 


residential unit to serve Scotland was needed for those with multiple handicaps. 
" The most encouraging recent trend in the field of childhood handicap has been 
boogie provision for the care and training of the mentally deficient young 
ria Special advisory centres for these children and their parents, training or 
Me ^ seem centres run on day nursery lines, and short-term residential units 
een id of developments in this direction. Much stimulus to these develop- 

have originated with the National Society for Mentally Handicapped 


Children (1946). 
H. P. Tarr 
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Chapter 1 3 
THE SCHOOL HEALTH SERVICE 
Administration 


" " disi vs much 
of school health Services in other countries shows 


MS Mel ein R Ns a e : > Nether- 
variation in historica] development and in forms of administration. In the Ne 


municipalities to organise the medical supervision s 
ugh the part-time employment of general pae 
regulations were made covering ve 
for the service in the Netherlands remai 


ork. There are some 400 full-time 


E P A : M nber 
medical officers who supervise all nursery and Primary and an increasing num 


of Secondary schools, 
In the U.S.A. development a 
including large towns, the i 


employed on a part-time basis for ro 
are asked to have their children exar 


From the beginning, the importance 
Service was emphasised and the associ 
1919 the Chief Medica] Officer of the Board of E his 
Medical Officer of the newly constituted Ministry of Health. Locally, also, th 


Same pattern, and today the school health 
Service is an integral part of the public health department. 


E " NT 1 
land, local education authorities must appoint a principal schoo! 
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Chief Executive School Medical Officer and a Chief Dental Officer; in the case of 
smaller authorities the medical officer of health may act both as chief administra- 
e and chief executive school medical officer. Under these senior officials is a 
bate pere oid officers, dental officers, nurses, physiotherapists, speech 
ona cen i and others. In order that these officers may be most 
ie: ome he p oye they should, as far as possible, be relieved of clerical work, 
tc nate are therefore employed, not only centrally, but also in 
s centres, specialists and dental clinics, and also, in some areas, in the 

edical rooms of the schools during the medical officers’ routine visits. 

In London and a number of areas, general practitioners are engaged part-time 
at inspection sessions and in most places school health work is undertaken along 
with their other work by assistant medical officers of the maternity and child 


welfare service, or by those engaged in general public health duties. In only a 
minority of areas has the school health service its own whole-time medical staff. 
d and Wales there are 


The most recently published figures show that in Englan 

2,521 medical officers equal in whole-time service to 978, the proportion of 
doctors to pupils on the registers being 1 to 7,200. There are no regulations 
concerned with the professional qualifications possessed by a school medical 
officer, In practice, however, the possession of a Diploma in Public Health or in 
Child Health is of considerable advantage. In England, medical examination for 
the ascertainment of the educationally subnormal child may be conducted only by 
a medical officer holding one of the special qualifications defined by the Ministry. 


S The school nurse is a fundamental constituent of the school health service. 
She is present at the doctor's inspection and immunisation clinics; carries out the 
Work of the treatment centres; n classroom and cleanli- 


: ; is responsible for her ow 
ness inspection, her own examinations of vision and of hearing, and for health 
instruction; acts as liaison officer be ff, and visits 


tween doctor and teaching sta 
the homes of those requiring supervision or after-care. Her other activities vary 
according to local conditions. In an increasing number of areas she combines the 
duties of maternity and child welfare health visitor and school nurse and in some 
she also undertakes domiciliary nursing duties. The most recen 


tly published 
figures for England and Wales show that there are 7,610 school nurses, equal in 
whole-time service to 2,610. It is the official policy that, except in certain circum- 
stances, all school nurses shall have the health visitor's certificate but in many 
areas it is increasingly difficult to attract holders of this extra qua 


lification and 
nurses who have had only a general training are employed. Non-professional, 
specially selected women too, are engaged in cleanliness inspections, weighing 
and measuring and other tasks not requiring the skill of a trained nurse. 
The primary function of the school health service at its inception was to detect 


at the earliest possible stage, P hich might prevent the child from 
has since then been so widely 


benefiting from education. This limited objective h 
extended that every influence, and every agency, affecting the health and welfare 
of the school child may now be said to be the concern of the service. Its activities 
are described in the subsequent sections of this chapter. 


Accommodation 


able medical ro 
and nurse may 


hysical defects w 


Scuoor, Mepicat Rooms. Suit oms are often lacking in older 
be constrained to work in 


School buildings and the school doctor 
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a classroom, a staff room, or other makeshift accommodation, but in every a 
of modern design there is, or should be, a medical room where vs apy xn 
assured; of a size adequate for the testing of vision and hearing; and ps 
immediate vicinity a waiting-room or waiting space for mothers and c i a 
Scnoor Cuinics. A school clinic supplies, as a minimum, a consulting ro : 
in which the school medical officer may hold his diagnostic session and a een 
ailments treatment room. Accommodation for dental treatment, consisting ws 
surgery and recovery room, is, as a general rule, incorporated and there may 


CONSULTINC 
ROOM 


CONSULTING 
ROOM 


PRAM STORE 
NEARBY 


| WAITING ROOM 


30 FEET 


| Oo ! 2 3 456 7 8 9 Oi ia METRES 
HESE == 
Fic. 72. Plan of a School Clinic. 
(Courtesy of the City. Architect, Edinburgh) 


provision for specialists’ clinics. The sub 
by the City Architect, Edinburgh, 
would be required for physiothera 
treatments, 


; 1 
-joined plan (Fig. 72), kindly pens 
Provides for these services. Extra Lea 
Py, speech therapy, and other specialise 


Inspection 
Periodical medical inspection w 


"e niano 
as the principal, and almost the only, employ 
ment of the medical officer when t 


: 3 : inues to 
he service was first constituted. It continues 
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be his basic activity, and the most recent education acts have made this inspection 
compulsory. In England the Ministry's policy has been to provide a general 
medical inspection of each pupil on not less than three occasions at appropriate 
intervals during the period of compulsory school age, it being left to the local 
authority to decide when these inspections shall be held and whether additional 
general inspections shall be provided. Under most authorities children are 
examined at the ages of five, ten and fourteen, but in London the ages are five, 
seven, eleven and fourteen. In Scotland, according to regulations issued yearly, 
the ages have been five, nine, thirteen and sixteen. There is no doubt that, in 
the earlier years of the school health service, periodical inspection of whole 
groups of children according to age was the best procedure for ascertaining 
defects in the school population. Since then conditions, medical, social and 
educational, have greatly changed and the value of repeated inspection has been 
seriously questioned. The central departments today, therefore, not only allow 
but encourage local authorities to look for more efficient procedures. A number 
of authorities, while retaining the first and last inspections, have amended their 
Programmes so as to omit the intermediate inspection and introduce a more 
continuous health supervision of the child by close contact between medical 
officer, school nurse, parent, teacher and family doctor, re-inforced by clinical 
examination when such examination is required. g 

The results of inspection are entered on the main School Medical Record 
Card, which provides space both for clinical observations and for information 
about the child's environment, as is shown by the headings given below: 


ENGLISH CARD: 


. Name: Date of birth. 

Local Education Authority. 

. Address. 

School. 

. Family history. 

Significant home conditions. 

. Illnesses; operations. e 
Prophylaxis (smallpox, diphtheria, etc.). 
. Family doctor. 
Educational attainmen 
. Summary of findings: 
Age. 

Type of inspection. 
Parent present. 
Height. 

Weight. 
Cleanliness. 
Infestation (head; body). 
Teeth. 

Skin. 

Eyes—(a) Vision, 
Ears—(a) Hearing, 
Nose and throat. 


ts; regularity of attendance. 


m 
HOD BI ANUPWHN 


^ 


b) Squint, (c) Others. 
Oy) Otitis media, (¢) Others. 
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Speech. 

Lymphatic glands. 

Heart. 

Lungs. 

Developmental—(a) Hernia, (b) Others. 
Orthopaedic—(a) Posture, (^) Feet, (c) Others. 
Nervous System—(a) Epilepsy, (5) Other. 
Psychology—(a) Development, (^) Stability. 
Abdomen. 

Menstruation, 

Physical condition: Satisfactory ; unsatisfactory. 
Initials of Medical Officer, 


Medical Examination and Notes 
12. Vision (acuity tests). 
13. Colour vision, 
14. Hearing. 
15. Special tests, 


16. Special educational treatment (state category, recommendation and date). 
17. Clinical notes, 


18. Employment (specify any type of employment considered unsuitable). 


Some authorities make prov 


: ision on the card for recording the breaking of the 
voice of boys as well as the 


onset of menstruation in girls and this enables com- 
sen height, weight and stage of maturity of both sexes. 
al of 2,010,215 children were 


'5 per cent was satisfactory and that of 
0'5 per cent unsatisfactory, 


The Scottish card differs considerably from the 
and in its headings. 

Medical inspection is, as a general rule, 
school, but where such acco 


English card both in its sections 


mmodation is not available the inspection is carried 
ent centre, The school nurse is !n 
tice for the teacher also to be present 
at the following up of children founc 
P eatment is the responsibility of voluntary 
care committees, whose members number some 2,500 workers and whose repre- 


sentatives attend inspection sessions., In other places supervision and follow-up 
are the responsibility of the school nurse, 


made out by the teacher who enters such particulars 


as come within her province. Information of a confidential nature, such as the 
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family history, should be obtained and recorded not by the teacher but by the 


doctor or school nurse. 
Height and weight should be measured by 


and children should be weighed wearing vest 
essential that the balance should be regularly checked and kept in good order. 


The children are presented to the doctor for examination one by one. Those 
found to be in need of treatment or further investigation are referred to the 
appropriate agency, or put down for special examination later either in school 
orat the doctor’s diagnostic session at an appropriate clinic, and every child 
requiring special care in school is notified to the teacher. Special examinations 
are conducted at any age in the child's school life either on account of some 
condition found or suspected at routine inspection or at the request of parents, 


School nurses or teachers. 


the nurse, and not by the teacher, 
and pants without footwear. It is 


Recorps, Liaison with the child welfare medical officer should be such that 
lable to the school health service when 


the records of his department are made avai 

a child reaches school age. Entries on record cards should be accurate, legible and 
adequate, and reports from specialists, hospitals, etc., should be attached. In 
some fortunate arcas, co-operation with the hospitals is so good that a report is 
sent to the school medical officer on every schoolchild discharged after treatment. 
The record card provides for the school doctor and school nurse information 
which they require throughout the child’s school life, and it furnishes the 
statistical information incorporated in the school medical officer’s annual report 
to the Ministry or Department of Health. There is no standard procedure for the 
filing of record cards. In some areas they are kept in the central office and are 
taken out to the schools by the school medical officer on each occasion on which a 
visit is paid; in others, information about exceptional pupils is available at the 
central office but the record cards are kept in the individual schools. Under the 
latter arrangement, special care must be taken to prevent access to them by 
unauthorised persons. The card follows the child as he moves from school to 
school and, it may be, from place to place, securing a continuity of record not 
affected by any change of family doctor, and when completed at the end of the 
child's school career is a source of information which is often not be be found 
elsewhere, and which can be made available to the general practitioner, the 
factory surgeon, or other medical persons with the permission of the individual 
concerned. Inquiries about a pupil's medical history while at school may be 
made years after school-leaving age has been passed and records should, there- 
fore, remain in the custody of the school health service and should not, as is the 
procedure in some places, be transferred through the local executive council to 


the general practitioners. 
Treatment 


other coun 
ool health wo 


tries of the Continent, prevention 
rk. No treatment whatever is 


In the Netherlands, Denmark, and 
d to the family doctor. Con- 


and cure are entirely separated in sch í 
it is referre 


provided and every child who requires red yao 
ditions are different in Great Britain where the National Health Service Act has 


not relieved the local education authority of the duty laid upon it by the Tam 
tion Acts of 1944 and 1962 to make arrangements for securing the provision 0 
free medical treatment for pupils attending all schools which it maintains. 
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SCHOOL TREATMENT CENTRES, School health services, therefore, continue to 
provide clinics for eye refractions, ultra-violet light therapy, physiotherapy, 
orthoptics, chiropody and for the care of minor ailments, such as impetigo, scabies 
and ringworm of the body, which experience has proved can be treated in this 
way more satisfactorily and with less loss of school-time than by general prac- 
titioners. Speech therapy and child guidance (see Chapter 15) are organised as 
part of the school health service in England and as part of the educational service 
in Scotland. . 

SPECIALIST CLINICS. Under the National Health Service Act the provision of 
specialist clinics became, in the main, the responsibility of regional hospital 
boards. Over previous years the school health service had built up its own 
organisation of specialist clinics for certain disabilities in its treatment centres, 
in schools, or in other premises, and, where practicable, these clinics have been 
continued under the charge of specialists provided by the regional boards. Where 
these arrangements have not been continued, special clinics for school children 
may be held in the hospitals. If it appears desirable to do so, local authorities 
still have power to provide and pay for any specialist service for school children. 

Specialists engaged in school clinic work are the paediatrician, the orthopaedic 
surgeon, the cardiologist and the dermatologist, but the specialist clinics most 
frequently provided are those of the ophthalmologist and the aurist. Indeed, the 
great majority of children with visual defects and squints and very many with 
hearing defects and unhealthy tonsils and adenoids obtain treatment through the 
School health service. 

‘CLEANLINESS’ CLINICS, This euphemism is officially applied to de-lousing 
centres. In the 1998 report of the Chief Medical Officer of the Board of Educa- 
tion, the first to be made, it is recorded that 50 per cent of the girls examined in 
town areas were verminous. During the subsequent thirty-two years it was con- 
fidently believed that cleanliness was being steadily achieved and figures published 
in school medical officers’ annual reports supported this confidence. But the mass 
dispersion of town children during the early war years into country areas brought 
to light a state of affairs which at times was rightly described as appalling and s 
1940 Kenneth Mellanby, in his paper "The Incidence of Head Lice in England 
produced figures showing an infestation rate of 30 per cent in schoolboys and 
50 per cent in school-girls —figures three times as high as those published in 
school medical officers" reports. Since the war the incidence has fallen steadily and 
‘bad heads’ such as used to be far from uncommon are now but rarely seen. The 
rate varies considerably from district to district, there being some happy areas 
where all children are vermin-free, but the incidence in England and Wales as 
a whole was 177 per cent in 1964. 

f The Education Acts of 1944 and 1962 take full cognisance of the problem of 
infestation and provide powers for compulsory inspection, for compulsory treat- 
ment at cleanliness clinics, and for the prosecution of parents through whose 
negligence re-infestation occurs. Useful though these powers may be in individual 
cases, they will not eliminate lousiness, for the schoolchild most frequently 
acquires his vermin from reservoirs of infestation beyond the reach of these 
powers, from pre-school brothers and sisters, from older sisters and from the 
mothers themselves, Lousiness is a family affair, a form of dirtiness indicating 
great ignorance and a defect in the social conscience, not a lack of medical care» 
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n verminous until, through patient education and 


and schoolchildren will remai 
be universally considered as a 


the pressure of public opinion, lousiness comes to 
T of intolerable bad manners. 
NC s ogee HEALTH SERVICE AND THE FAMILY Docron. Except when treat- 
e ee il xs oss and conveniently provided in the clinics and centres 
cad Aen = , the curative care of diseases diagnosed by the school 
(heus oral S fs responsibility of the family doctor, to whom such cases are 
S Sur lose co-operation with the general practitioner is of funda- 
cd portance to the success of school health work. In actual practice, the 
Epis i aem varies greatly and in order to foster ita recommendation 
ien es e by responsible medical bodies that a child, found by a school 
redo = to need special investigation or treatment, shall be sent to a con- 
ecd : y qon prior consultation with the child's own doctor, to whom a copy 
m res e Les the consultant shall be sent. The welfare of the schoolchild is 
ioi v wiiee this recommendation 1$ implemented and where, in addition, 
fre en consultation on. problems affecting individual children takes place 
equently and freely between the school medical officer and the general 


practitioner. 
Pupils Requiring Special Educational Treatment 
(Handicapped Pupils) 
Education (Scotland) Act, 1962, it is 
tain what children in its area require 


Under the Education Act, 1944, and the 
nt the education authority is 


the A H 
he duty of an education authority to ascer 


Speci H . . 
"own educational treatment. In forming a judgme 
alled on to consider not only the school medical officer’s advice, but also any 
be obtained from teachers or other persons 


reports or information which can 

with respect to the ability and aptitude of the child. Among the ‘other persons’, 
the educational psychologist is most frequently the source of information. It is 
also the duty of the education authority, having ascertained what children in its 
onal treatment, to make appropriate provision for 
es of handicapped children have been laid down by 
the Minister of Education and the Secretary of State. It must be remembered 
that the canon applied to the handicapped pupil is primarily neither à medical 
Nor a social, but an educational one. 

The regulations pick out for special mention two categories, the blind and the 
deaf, who must be educated in special schools for the blind or the deaf, even if one 
or more of the other handicaps is also present; other handicapped children are to 
be educated in ordinary schools, special schools, hospital classes or at home, as 
the case may be. Whenever it is possible, a child should remain in an ordinary 
school, where, among other advantages, he may enjoy those activities of school 
life which are additional to, and as important as, the formal work of the class- 
room, To do so, the child with a disability may need such special treatment as the 
provision of a hearing aid, exemption from strenuous games, or some particular 
seat in the classroom. But if his handicap is educationally too great to be overcome 
in an ordinary class, special classroom instruction must be provided. In the 
U.S.A. provision for the handicapped child is made Jargely by means of special 
classes in ordinary schoo country, though many such classes do 
exist, provision to a large eX dential schools. Tf 


ien require special educati: 
them, and the general categori 


Is but in this 


tent is made in special day or rest 
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after a period of special educational treatment a pupil is found to be 2 is 
ordinary education he ceases to be a "handicapped pupil' and returns 
tream of education. N 

E municipal areas the provision of special educational treatment mA :: 
considered as adequate, and transport difficulties are overcome by proteins. 
children to and from their homes by ambulance or special omnibus, but in r^ 
country districts it is lamentably inadequate or, indeed, unobtainable ank ov 
the country as a whole there is a shortage of day and residential schools. - 

EARLY ASCERTAINMENT, Early ascertainment of handicap is of great dus t 
to the child and also to the parents, and as soon as a child has entered upon sc Pa F 
life, the medical officer should be vigilant to suspect and detect handicap. : n 
ascertainment before school age is reached is desirable in every kind of i te 
and, in certain categories, notably the deaf, it is absolutely necessary if = 
is to benefit fully from special educational treatment. For this reason an qu p 
authority has powers to Secure the examination by the school medical ofmeer : 
any child who has attained the age of two years. (In Scotland this —— 
can be carried out only at the parent’s request.) Such early ascertainment en 
secure for the child Preventive or curative treatment which has not yet eai 
furnished through the channels of the National Health Service, It may ma 
available to the parents specialist advice 


pre-school handicapped child, and it m 
nursery school, for there 


on the training and management of ei 
ay make possible admission to a pcm 

is some, limited, nursery school provision for ite Bis 
deaf, educationally subnormal, and for children with physical handicap. Mob 

Special nursery school provision is not available, admission to an ordinary nursc ii 
School may be Possible and of benefit to the handicapped child, ‘The upper limit 9 

ild, not fifteen but sixteen year 
In the child welfare departments of many local authorities registers have fee 
been set up of infants showing congenital defects; others have ‘at risk’ oer 
containing the names of infants who because of family history or menma 
intranatal or postnatal circumstances appear especially likely to be hanaicapp i 
When there is good co-operation between the child welfare and school m k 
Services these registers are a valuable aid to the school medical officer in his tas 

of early ascertainment, 


The categories of handicapped children 


Sls education 
according to the Ministry of Educati 
are: 


Registered Pupils 


" o 
se of sight . 0:2 to 0:3 per 1,00 


involving the use of sight , " 3 " 2 š 
(c) Deaf Pupils, that is to say, pupils with impaired hearing who 

require education by methods suitable for pupils with little 000 
or no naturally acquired speech orlanguage — , B , 07t0 ro per I, 

"€ Pupils, that is to Say, pupils with impaired 

hearing whose development of speech and language, even if 
retarded, is following a normal pattern, and who require for 
their education special arrangements or facilities though not sr 1,000 
necessarily all the educational methods used for deaf pupils. 1-0 upwards per 1» 


1'O per 1,000 


(d; 


Ny 
Š 
m 
8 
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(e) Educationally Subnormal Pupils, that is to say, pupils who, by 
reason of limited ability or other conditions resulting in 
educational retardation require some specialised form of 
education wholly or partly in substitution for the education 
normally given in ordinary schools . 5 " ó 10 per cent (rs per 
cent requiring transfer 
to a special school) 


(f) Epileptic Pupils, that is to say, pupils who by reason of epi- 
lepsy cannot be educated under the normal régime of 
sen ary schools without detriment to themselves or other 

uls " è > 3 . * » * * 

(g) Maladjusted Pupils, that is to say, pupils who show evidence 
of emotional instability or psychological disturbance and 
require special educational treatment in order to effect their 

" personal, social or educational readjustment 

") hysically Handicapped Pupils, that is to say, 
suffering solely from a defect of sight or hearing W. 
reason of disease or crippling defect cannot, without detri- 
ment to their health or educational development, be satis- 

storily educated under the normal régime of ordinary 

" schools " j i P ¢ 5 to 8 per 1,000 

(i) Pupils suffering from Speech Defect, t 
on account of defect or lack of spee: 

, require special educational treatment x A : 

() Delicate Pupils, that is to say, pupils not falling under any 
other category in this Regulation, who by reason of impaired 
physical condition need a change of environment or cannot, 
without risk to their health or educational development, be 
educated under the normal régime of ordinary schools 


0:2 per 1,000 


; . About 1 per cent 
pupils not 
ho by 


hat is to say, pupils who 
ch not due to deafness 
1:5 to 3 per cent 


1 to 2 per cent 


In Scotland, the term *Mentally handicapped’ pupils is used, not ‘Education- 
ally subnormal’, and there is no category of delicate pupils. 

Blind pupils. Although these children are educationally blind, many have 
some, and it may be a uscful, degree of vision. A visual acuity of 6/60 with 
correction or less in the better eye is the usually accepted standard, Available 
statistics show that blindness in children has declined during the present century 
and this fall in numbers can in the main be attributed to the reduction in the inci- 
dence of ophthalmia neonatorum. 

, Facilities exist for the education 0 
There is some day-school provision, but th 
attend residential schools where they rema 
majority then proceed to training for employment 
of good intelligence with an aptitude for study may enter o. 
senior secondary schools where they remain until the age 0 


almost all blind children remain at school until they are eighteen. f f 
The blind child receives a general education by special methods involving 


sound and touch, and he learns to read with his finger tips, the letters being repre- 
sented not by a raised letter type but by patterns of raised dots known as Braille 
type, a system invented by a Frenchman of that name who was a teacher of the 
blind in Paris in the first half of the nineteenth century. In England and Wales 
there are 18 schools for the blind only and two which accept both blind and par- 
tially sighted. In Scotland there are 13 schools for the blind and the partially 


sighted. . - í 
Partially sighted pupils. The first special class for high myopes an 
children with severe visual defects was opened in London in 1908 and provision 
of special educational facilities was gradually extended throughout the country. 


from the age of two years. 
e greater number of blind pupils 
in until the age of sixteen. The 
as blind persons, while those 
ne of the two residential 
f nineteen. In Scotland 


f blind children 
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Among these children there have always been some whose vision is de 'ecnyë nes 
congenital causes such as albinism or cataract, or acquired causes pes as pues 
scarring, but myopes formed the great majority of pupils and the sc zs A) 
known as ‘sight-saving’; ‘sight-conservation’ (a term still in use in tbe. E Eu 
or *myopia' schools, in the belief that the use of the highly myopic eye ath f 
work of an ordinary school caused deterioration of vision or added to the ris i 
complication. Most ophthalmologists, however, now hold that only a E 
proportion of myopic eyes are susceptible to this danger and it is — Pw 
consider partially sighted children as consisting of two groups, those, re ative y 
few in number, whose vision may progressively deteriorate if they remain 1n e 
ordinary school and the larger group who require special education simp : 
because they cannot see well enough to keep up with their classmates. T he Bonta 
of Education’s Committee therefore put forward the following general principles í 

1. If the eyes show fundus changes indicative of a serious condition of myopia 
the child should always be admitted to a special school. ee 

2. In the absence of such fundus changes the child should usually be admitte 
to a special school if: i , 

(a) after repeated examinations it is found that the myopia has been increasing 
steadily at the rate of more than one dioptre per annum; ms 

(b) after a period of slow rate of increase or apparentarrest it is found that there 
is a sudden rise in the rate of Progress to more than one dioptre per annum. — 

3. The actual amount of myopia should not be the sole factor in determining 
whether a child should be sent to a special school, ! 

4. The age of the child must be taken into account. The younger the child the 
more serious are factors such as degree of myopia present and the rate of progress 
of that myopia. In doubtful cases the existence of a history of myopia in the 
family may be a deciding factor, i 

5. Myopic children with a visual acuity after correction of 6 [24 or worse ve 
be admitted to a special school, though the majority of these will probably fa 
within category 1 above. " 

As a consequence of this change in outlook, many myopic children are now 
left, without detriment, in ordinary schools who previously would have been 
transferred, and the number of pupils requiring admission to the special schools, 
now renamed schools for the partially sighted, has fallen. In Edinburgh the 
School roll numbered 79 in 1930, and 30 in 1964. iag 

Since the war, day-class and day-school provision has expanded, the practi 
of educating the partially sighted with the blind has been corrected and ene 
boarding schools for the partially sighted have been built in several parts of oe 
country, In these schools, special attention is paid to lighting and wall surface 
In the teaching of writing, use is made of individual blackboards and of large- 
sized exercise books. The early readers used for normally sighted children bon 
printed in a size of type suitable for most partially sighted children, but dioutan 
arise later when size of print for normal children decreases and, in the absence b 
suitable books in the commercial market, teachers at one time had to dioe gm 
labour to producing their own sheets of reading matter. The [cune n 
recent years of the ‘Leeds’ and the ‘London’ magnifying lens, which make at M 
the reading of books of ordinary print, has largely overcome this problem an m 
limited number of partially sighted children have obtained much benefit fro 
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acles. In England and Wales there are 36 


and two which accept both partially sighted 
schools for the partially sighted and 


the use of Keeler magnifying spect 
schools for the partially sighted only 
and blind pupils; in Scotland there are 13 
the blind. 


Children with defects of hearing. Methods of as 
surprising and at times disconcerting ability to conceal defects of hearing and this 


is often because they have unknowingly acquired skill in lip-reading. The clinical 
methods most commonly employed in ascertainment are the watch, the ‘forced 
whisper’, and the conversational voice tests, of which the last is most satisfactory. 
But all are liable to error, often failing to pick up milder degrees of general 
deafness and severe degrees of high-frequency deafness. Audiometric testing, 
therefore, is now widely used in schools, the amount of deafness in any particular 
child being recorded numerically in decibels. In different areas the testing is 
carried out by school nurses, by teachers of the deaf, or by others specially 
trained in the technique. The gramophone audiometer, now obsolete, has been 
replaced by the pure tone audiometer which gives reliable results with children 
as young as five years of age. A rapid ‘sweep test’ of individual children is applied 
to all school entrants and to other age groups 25 a screening procedure and is 
followed by detailed testing of those who appear to have a defect. Although 
audiometric testing is in many ways more accurate, it too, is liable to error and 
should be looked at as supplementary to, not a substitute for, clinical investiga- 


tion, 
The Board of Education's Committee of Inquiry 
ified as follows: 


With hearing defects should be classi 
n hear and 


= rq" n " H 
Grade I. 'The children in this grade ca 1 
20 feet and over in ordinary classroom conditions. They have a hearing loss up to 


about 15 decibels (G.A.) or 35 decibels (P.T.A.). They can be educated in an 
"special adjustments being made. This group also 


ordinary school without any speci 

includes some children with greater hearing loss whose speech and language 
development is good and who lip-read well. The hearing of many of the children 
in this grade would benefit from medical treatment, but they do not require the 
use of hearing aids in school. 

Grade 11 y and B). 'The children in this grade can hear and anger con- 
versation between 20 feet and 2 feet away in ordinary classroom con 8 
They have a hearing loss between 15 and 4o decibels (G.A.) or 35 an : 
decibels (P.'T.A.). By reason of their defect they cannot be properly educate! 
Without special arrangements Or educational facilities. At the same time their 
hearing defect is not sufficiently severe for them to need education by the 
methods used for deaf children without naturally acquired speech or language. 
Into this grade come those children whose hearing defect is worse than that 


en s 
described above but whose speech and language development Et not wien 
defective, The hearing of a certai he children in this grade wou 


n proportion oft L 
benefit from medical treatment, and most of them can be helped by the use of 
hearing aids. 


Grade III. The children in this gra 
at not more than 2 feet, if at all, though they 
or without distinguishing between them at distance 
hearing loss is over 4° decibels (G.A) or 60 decibels 


certainment. Children have a 


recommended that children 


understand conversation at 


derstand conversation 
may be able to hear vowels, with 
ices greater than 2 feet. Their 
(P.T.A.) and may be total, 


de can hear and un 
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Their speech and language, if any, are seriously defective, and, because V ate 
loss of hearing, cannot be developed except by the methods of teaching app: ed de 
to deaf children who have not acquired speech and language naturally. This gra 
does not include any children, no matter what their hearing loss, whose ds 
and language development are not seriously defective. The hearing of few s d 
ren of this grade can be improved by medical treatment, but many can be help 
by the use of hearing aids. : Na 
"Deaf pupils (Grade III). Though educationally deaf these children often 
some hearing which may be useful, of which advantage is increasingly being ta E 
by means of hearing aids. Approximately two-thirds are congenitally, and one 
third adventitiously, deaf. r 
The most important years in the deaf child’s education are those before the E^ 
When compulsory education begins. The defect of hearing, must, therefore, 5 
discovered at the earliest possible age and the number of diagnostic and advisory 
units throughout the country is rapidly increasing. At these ‘audiology scars 2 
which may be sited in hospitals, in clinics of a local authority or in schools En 
the deaf, diagnosis is established and auditory training for the child and guidano : 
for the parents are provided. Nursery school accommodation, too, is. availa lie 
and is of the greatest value to the deaf child. The history of the evolution of t a 
teaching of the deaf is the history of a struggle, protracted, stubborn, and range 
bitter, between those who advocate manual methods and the protagonists "i 
oral teaching. The manual method makes use of finger spelling and a conventiona 
vocabulary of hand movements or signs whereas in oral teaching, clap T 
conveyed by speech and obtained by lip-reading. Oral teaching is practised in à 
schools in this country, but a proportion of the children fail to make progress 
with speech and lip-reading. The majority, however, can understand and to -— 
extent employ oral speech; a knowledge of the manual method is acquired by : 5 
in their leisure time: and all children, therefore, leave school able to contin 
with other deaf persons, with the officers of the voluntary associations responsible 
for their after-care, and, to a widely varying extent, with members of the genera 
public. A general education is provided to the age of sixteen in special c 
classes and day-schools and also in special residential schools, and in the oki 
classes vocational instruction is given. Senior secondary education is ayala 
for the relatively small number capable of profiting from it. In England an 


7 i classes 
Wales there are 14 schools for the deaf. In Scotland 13 special schools or clas 
accept deaf children, 


The child who has alread 
before the onset of deafness 
the deaf child without Speec 
Which will maintain and d 
can often best be done in 

Partially hearing pup 
ments of naturall 
of words. 


y acquired speech and language in the normal ur 
does not present the same educational pues 
h. The former needs special educational Jp 
evelop the natural speech already possessed an 

a school or class for the partially hearing. -udi- 
ils. (Grade IT). These children have at least a e uds 
y acquired speech and language and are accustomed to partae 
The education provided for them, is, therefore, quite different ur 
ed for the deaf child. There are cases of severe partial px » 
whom immediate transfer to a special school is justified, but almost all ie the 
pass a probationary Period in an ordinary school during which not only iiis 
degree of hearing loss, but the quality of speech and knowledge of language: 
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THE 


ability to lip-read, and the educational progress can be studied. A favourable 
position in the schoolroom should be provided for all. Emotional disturbance, 
wd from feelings of frustration and inadequacy, is not uncommon in Grade 
px and is a strong argument in favour of transfer to a special school. 

E nstruction in lip-reading should be made available to Grade IT children during 

nis probationary period either by gathering them together at a convenient centre 
«d by the appointment of an itinerant teacher who should be either a teacher of 
the deaf or a speech therapist skilled in lip-reading. In the last few years hearing 
aids in increasing numbers have been issued to Grade II children, but by no 
means all are willing to wear them or able to profit from them. With suitable 
placing in class, instruction in lip-reading, and the provision of hearing aids, the 
majority of Grade II children can be suitably educated in ordinary schools 
(Grade IIa). The others should be transferred to special classes or schools 


(Grade IIb). 

In England and Wales there are 7, and in Scotland 4, schools for the partially 
hearing and in a number of areas special classes are held in ordinary schools. 
Particular attention is given in those classes and schools to speech and language 
and to lip-reading, and use is made of group hearing aids, or of individual aids in 
conjunction with the loop system of communication. Many of the pupils are, or 
should be, able later to return to ordinary schools as Grade IIa pupils. For those 
remaining, provision is made in the higher classes for practical activities related 


to vocational needs. 
Delicate children. For a 

present provision of education for t 

Health of the School Child’, 195 


England in 1907 for 'anaemic and unhealth 
other open-air day-schools and later residential schools have been established in 


different parts of the country. These schools are intended to provide fresh air, 
rest, suitable diet, a hygienic way of life, medical care and individual attention 
as well as modified education. As a rule the length of stay is six months to two 
years, Respiratory diseases and debility resulting either from disease or because of 
unsatisfactory home conditions were, and are, the commonest causes of transfer 
to these schools. During the last fifty years standards of school buildings have 
changed and many ordinary schools are now more ‘open-air’ than some of the 
open-air special schools. The cult of ‘fresh-air’, too, has been modified. There is 
no longer a fanatical ‘belief in the virtue of being out of doors in all weathers and 
the rigours of the original open-air school régime are now being modified. The 


glazing and heating of class-rooms and rest-rooms is now in progress with 

approval, and indeed with active stimulus from the Ministry of Health. 

The conclusion pronounced by the Chief Medical Officer to the Ministry of 
ial schools for delicate 


Education in 1951, was that there was still a place for spect r delic 
children, especially for those living in industrial areas; that there was no justifica- 


tion for much expansion; and that it might be that the need for these schools 


would diminish with the years. ] à . 

Epileptic pupils. Children with petit mal and those with major epilepsy whose 
fits are only nocturnal or occur infrequently during the day can and should be 
retained in ordinary schools and every effort must be made to persuade head- 
masters and class teachers to accept the presence of such a child and to make 


al development and the 
ader is referred to "The 
school was opened in 
y children' and in subsequent years 


full discussion of the historic 
he delicate child, the re 
2. The first open-air 
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suitable provision for care during a seizure. On the other hand, a chia wit 
frequently has major fits, or fits of long duration is almost impossible to manage 
in an ordinary class. The child whose epilepsy takes the form of psychomotor 
attacks involving antisocial or even dangerous acts is also unfit for ordinary 
schooling and so is the epileptic with personality disorders the result of his own 
reaction, or more often the reaction of other people, to the affliction. It has been 
estimated that over 1-o per 1,000 school children are epileptic but less than one 
in five of these needs special educational treatment and the number diminishes 
as therapeutic control of the disorder becomes rapidly more effective. . 
Some epileptic children can be suitably placed in day-schools for the physically 
handicapped where the tempo of school life is slower and more flexible and the 
teachers and attendants are accustomed to the management of the ailing. Some 
who are at the same time educationally subnormal may most appropriately be 
taught in schools for children of that category. For a few, the handicap may be so 
great that they remain at home and such tuition as they are capable of receiving is 
given by a visiting teacher. Provision for the remainder of those requiring special 
educational treatment is best made in residential schools for epileptics of which 
there are six in England and one in Scotland, : 
The purpose of these schools is to provide a general education designed to suit 
a very considerable range of ability; to control the seizures by appropriate 
treatment; and to re-establish the emotional life of the child if this has been 
disturbed. After a period of residence some of the children are able to return 
home and resume day-school education. For those who remai 
instruction is given in the later years of schooling, 
and metal-work and domestic science; and this enal 
School life to face employment outside. 
mitted to colonies for adult epileptics. 
Educationally subnormal pupils (Mentally Handicapped). The Scottish 
Advisory Council’s report in considering the education of pupils with mental or 
educational disabilities, allocates them to the following categories: 
(a) pupils requiring special education because of absence, frequent change of 
school, faulty teaching and other similar causes; 
(b) pupils with specific disabilities 
school subjects; 


n, vocational 
in gardening, wood, leather 
bles some at the end of their 
Those who still need care may be ad- 


in reading, arithmetic, spelling and other 


(c) pupils who are retarded, but who are capable of m 
the school arts, usually w 


55 to 70; 

(d) pupils who are unable to make much progress, if any, in the school arts, 
but who are capable of being trained, usually with intelligence quotients from 
approximately 40 to 55; 

(e) pupils who have defects of personality to such a degree that they cannot 
profit from educational services or who have a harmful influence on others. ' 

Groups (a) and (b) remain in ordinary schools where their educational diffi- 
culties should be met, if circumstances permit, by individual attention from the 
class teacher or head teacher, or by the provision of adjustment classes such as 
are now being organised in many areas to serve the needs of individual schools 
or groups of schools. The teachers of these classes are advised and visited by the 
educational psychologist; the classes are small with a roll of nine pupils or less, 


aking some progress in 
ith intelligence quotients ranging from approximately 
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allowing individual tuition; : it : 
donis is Se remain in the adjustment class for instruc- 
classes for other studi ey require. assistance, returning to their regular 
eat udies and activities. Individual tuition and special educatio l 
f ment may also be provided for these children at the child id: uk 
Fide authority's child guidance service. a ag inpia 
ám sse fe). (ane (e) are very much the concern of the school medical officer 
dile. ore bron veu must now be considered. Educationally subnormal 
EM LE € to notice either at routine medical inspection or by the 
to stake progre e a e of her inspections, or by the teacher because of failure 
esp by ds SS im ool. Not infrequently these children react to their handi- 
UN E UA et or truanting and may be referred by the parents, 
tale plage des ka ool attendance department for those reasons also. This may 
Sched aaa sag : as years have been spent by the child in an ordinary 
m cee n te at ascertainment may be early effected it isnow the practice 
teacher xs : o su ar all pupils to a group intelligence test, made by the class 
a cakes cen erbal (picture) scale, usually at the age of seven when pro- 
bi apnea : den rom the infant department of the primary school. All pupils 
ih um o be mentally retarded for one or other of the reasons mentioned are 
vedi vestigated by means of an individual test or tests, the 'Terman Merrill 
vision of the Stanford Binet Scale being that most often used. 
This individual examination is made by the school medical officer, or by an 


educatione e ^ nua : 
ee psychologist in those areas where psychological advice is available. 
re definite ascertainmen in all cases be seen by the 


ache matical aff tis made, the child must i ; 
She teach wa officer and a final decision 1$ based ont nation, 
Social Ei ps s estimate, records of school achievement, 

v Mq dap and the results of intelligence tests. 
iim at cn to a school for the educationally subnormal is best made between the 
the ink seven and ten. Before seven years the child can generally be coped with in 

fant department of an ordinary school. ‘After ten years there may be diffi- 
culty in adjusting the child to the methods of the special school. Past experience 
has shown that pupils with intelligence quotients between 55 and 70 are suitable 
for transfer to a school for the educationally subnormal, but in some cases these 
figures are extended to 5° and 75. It must ever be borne in mind that the 
numerical result of an intelligence test is only one of several factors which must 
be considered and that ascertainment on the strength of an 1.Q. alone is never 
justified. 

In areas of large popula! 
day-schools of their own. 
ordinary school is a better arr 
in ordinary classes, but it is n 
itis better that mentally retarde 
sent to residential schools, each serving the 
Such residential schools, t00, provide the best educat 
subnormal child who is disturbed in his behaviour, or W 
grossly unsatisfactory. 

Pupils in these schools acquire the elements of number! 
speech, by methods fitted to their need and their capacity, 
have an appropriate extra teaching qualification. In their latter sc 


he doctor’s exami 
information concerning 


pils are best taught in 
In smaller ar ] class attached to an 

han that of leaving the mentally retarded 
rm of organisation and asa general rule 
maller urban and rural areas should be 
need of a number of authorities. 
ion for any educationally 


hose home is broken or 


tion, educationally subnormal pu 
eas an all-age special 


s, reading, writing, and 
from teachers who 
hool years they 
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Should receive vocational training in domestic science, woodwork, gardening, and 
simple crafts as a preparation for employment when they leave school. . 

The situation of a child incapable of instruction even in a school for education- 
ally subnormal pupils is not the same in Scotland as in England and procedure 
in each country must be considered separately. Many children, unable to profit 
from attendance at a school for the educationally subnormal, are capable of 
training in personal habits, good behaviour towards others, simple handicrafts, 
domestic work, and similar activities. Such children, having intelligence quotients 
between 4o and 55 and often described as ‘ineducable but trainable’, profit from 
admission to an occupational centre. In Scotland such children remain the 
responsibility of the education authority on whom the 1962 Act lays the duty of 
providing occupational centres which are, in law, special schools, Attendance 
at these centres is, therefore, compulsory between the ages of five and sixteen. 
Children found to be unsuitable for enrolment in an occupational centre are 
reported to the local health authority which is then responsible for supervision 
and care under the most recent Mental Health Act, 

In England, children are reported to the local health authority at a higher level 
of intelligence than in Scotland, namely when they are incapable of attending a 
school for educationally subnormal pupils. The provision of training in an 
occupational centre or of supervision and care is then the responsibility of the 
health authority, 

When a child, leaving school, is considered by the education authority to need 
care and guidance because of mental handicap the authority must in Scotland 
send a Statutory report to the health authority. This is no longer a statutory 
duty in England, where, instead, informal Passage of information takes place 
between the two authorities, 

In England and Wales there are 381 schools for the educationally subnormal 
and in Scotland 105 schools and 49 occupational centres, . 

Maladjusted pupils. The Ministry of Education’s estimate of incidence of this 
handicap is about 1 per cent, but the Advisory Counci E 


such clinical symptoms as 
ilure to make progress in 


class teacher or a period of study in an adjustment 
resume his proper level of school work and so 
cause of the child's maladjustment may, wholly 
on. Explanation of the cause by the psychologist 
d class teacher to collaborate in removing emo- 
association between the maladjustment and the 
and too powerful, transfer to another school may be the 
correct treatment. In some cases children who cannot be adjusted while they 


restore his self-confidence. The 
or in part, lie in the school situati 
may enable the head teacher an 
tional stress. If, however, the 
school is too intimate 
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"rose indu ur tr be boarded-out with foster parents and attend an ordinary 
oe à wind hame, For those whose emotional disturbance or antisocial 
e | there are 50 day or boarding schools in England 
codes "x m: "i = constant observation, full investigation and intensive 
ni qualified t i y reason of their training the school doctor and school 
"ue c itcm o play an important part in the prevention of maladjustment 

s treatment in the earlier stages and more use might be made of their 

areas. 


Moe is at present the practice in most 
Wer ci pe i pupils. The majority of children with physical 
birth we e e ictec efore reaching school age from congenital defects or 
them. er us infections, particularly poliomyelitis and non-pulmonary 
Fede E n special educational treatment must be provided for them from 
heir school career. A minority of cases continues to occur during 
matism, and of accidents. 


ae years, chiefly as a result of poliomyelitis, of rheu 
er the country as a whole the ni sically handicapped pupils is 


dicis umber of phy 
minishing, but it should be noted t n of some three hundred 


i l hat the educatio 
gravely handicapped ‘thalidomide’ children born between January 1960 and 
ugust 1962 will for a time lay an a local authorities all 


dditional responsibility on 
over the country. 


In the larger urban are 


gravele as those who are fit to live at home and are not too 
fime! crippled attend special day-schools. For the home-bound or bed-ridden, 
aael is provided by visiting teachers who work under the direction of the 
by na her of one of the schools for the physically handicapped. Co-operation 
Setite ic is essential if full advantage 15 to be taken of the visiting teacher 
adyal hose who require extra medical or surgical treatment or who, because of 
whom home conditions, cannot receive the care they need as well as those for 
wher special day-school education is not available, go to residential schools 
e, in addition to teaching staff, nursing, medical and specialist staffs are also 


provided. 

In tuberculosis, orthopaedic and other hospitals 
spend some time, and where the nature of their disal 
inadvisable, education is provided by hospital schools 
confined to bed, individual methods are used, Others, W 
lected into small groups or classes. Hospital schools are not 
regional hospital boards but by the local education authorit 
Which the hospitals are situated. 

In England and Wales there are 34 schools for physically handicapped children 
only; 131 which accept both physically handicapped and delicate pupils; and 
95 hospital schools or classes. In Scotland schools for the physically handicapped 
number 33 and there are 53 hospital schools or classes. 

Children with cerebral palsy. The incidence of this affliction is estimated 
at 1*5 per 1,000 of the school Many of these children whose dis- 
ability is of lesser severity can be suitably educated in schools for the physically 
handicapped; for the educationally subnormal; i inary schools; but others 
must be considered as a special grouP of physically han having 
needs of their own. Interest in these children has grown ra 
and it has been found that a number of them, by the use 0 
tional methods, physiotherapy, speech therapy; 


where children are likely to 
bility does not make teaching 
or classes. For children 
ho are mobile, are col- 
maintained by the 
ies of the areas in 


and occu 
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develop their faculties, mental and physical, in a manner not dreamt of some ycars 
ago. Special classes or special facilities for children with cerebral palsy are now 
provided in 59 of the day or residential schools for the physically handicapped in 
England and Scotland. There are, in addition, 25 day or residential special 
Schools for children with cerebral palsy only. 

Children with speech defects. The normal child has achieved mastery of 
speech by the age of five. If he has failed to do so the child enters school with a 
defect which may be a cause of considerable social maladjustment, and an 
embarrassment to his educational progress. Defects in articulation are of many 
kinds and may be associated with other handicaps. In a considerable number of 
children, the condition is a nervous disorder —stammering—and for some of 
them special educational treatment should be given, appropriate to the emotion- 
ally disturbed child. A still larger group includes the lispers, the clutterers, those 
Whose speech is marred by one or several consonant substitutions, and those 
with nasal speech, open or closed. In a substantial number of these, investigation 
shows that mental handicap or a defect of. hearing is the cause, and educational 
treatment appropriate to these handicaps should be provided, There are other 
cases in this large group which result from malformation of some part of the 
Speech mechanism and surgical or dental treatment may be required, 

Lesser defects of articulation are often amenable to the speech training which 
should be part of the class curriculum in every school, but for the child with a 
more serious defect, unless the cause is deafness or mental handicap, therapy 
should be provided by speech therapists of the local authority either in the school 

» Orin a central clinic, It is estimated that one speech therapist is needed 
for every 8,000 to 10,000 on the school roll but few authorities as yet employ an 
adequate staff of therapists and many smaller areas have none. Speech therapists 
should be under the direction of the school medical officer through whom all 
cases requiring therapy should be referred to the speech treatment clinic. 

Congenital aphasia is a rare and obscure condition which needs further research 
to determine the appropriate treatment. Some children with this defect are 
referred to the speech therapist, others are found to be best treated by methods 
appropriate to the deaf child, In England and Wales the equivalent of 385 whole 
time speech therapists are employed by local education authorities and 85 in 
Scotland. There are two residential schools for children with speech defects. 


Prevention of Infectious Diseases 


ExcLuston, The hopeful confidence of past generations that closure of, and 
exclusion from, school would effectually control infectious and contagious disease 
1s no longer entertained by medical officers of health. Schools or departments 
are, therefore, rarely closed because of infections. Individual children are 
excluded if found to be suffering from infectious or contagious maladies, but less 
and less importance is paid to the exclusion of contacts, and there is now no 
contact exclusion because of chicken-pox, German measles, mumps, and whoop- 
ing-cough, and only limited exclusion for measles. The recommendations laid 
down by the Ministry of Health and Ministry of Education should be consulted 
for the procedure to be followed in the case of each of the common infectious 
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maintenance of resistance to 


Immunisation AGAINST DIPHTHERIA. The 
n infancy, is effected by the 


diphtheria in school children, already immunised i 
T nn = a Lee ties dose of the appropriate prophylactic to the five-year-old 
ar , an again four or five years later. Those who have not been previously 

ulated receive a full immunising course at whatever age they are first met by 


the school medical officer. An injection of prophylactic is given only when the 
ined. The low incidence of diphtheria 


wri 
ie a consent of the parent has been obta 
a; 4 i is i i 
m 3 rought about an apathy in the general population and there is increasing 
Willingness to consent, which can only be overcome by patient, personal 
Persuasion by school doctors, nurses, and also teachers. 


Tuberculosis 
oL. The presence in school of a case of active tubercu- 
of the pupils, and, when co-operation is good 


petween regional hospitals and school health service, the school medical officer 
is informed of every such case. Risk of dissemination from a young child is rare, 


for in early school life a pulmonary infection most often appears as a benign, non- 
pils may develop lesions more dangerous 


infectious primary complex. Older pu 
to themselves and to their classmates but the greatest risk arises from an open 
ol. Of those so employed it is the 


case of tuberculosis in an adult employed in scho 
teachers who are in closest and longest contact with the children and for this 
Il teachers should undergo yearly X-ray 
ition of service for the 


reason it is highly desirable that a 

examination. Acceptance of vearly examination is not a cond 

teacher, but education authorities, as à result of negotiations with teacher 

organisations, offer exceptionally generous sick pay regulations to those who 
d Scottish 


Consent to yearly X-ray examination. The Ministry of Education an 
Education Department have laid dow to be adopted before a 


n the procedure 
teacher suffering from tuberculosis is allowed to re: his duties. Two succes- 


sume 
sive medical certificates must be presented, the first stating that the disease is 
quiescent and the second that improvement has been maintained. . 

When a case of tuberculosis is reported in a school, the school health service 
Should carry out a survey of the contacts who, according to the circumstances of 
the case, may include a single class, a group of classes or à whole school. Tubercu- 
lin testing by the multiple puncture method is applied and is followed by radio- 
graphic examination of the positive reactors. In some areas this procedure has 
been extended for the purpose of case finding to children not at special risk and 
testing is offered to school entrants, t other age groups or to W 


hole school 

populations. E 
BCG VACCINATION. In 1953; sanction was given by the Ministry of Health 
and the Department of Health for Scotland for any local authority to make BCG 
s for the purpose of fortifying 


vaccination available to secondary school pupils fo f : 
them for their encounters with infection after leaving school, and, in order to 
d was the thirteen 


allow of subse "an in school, the age group selecte 

quent supervision in 8€ 10° » t s 
year olds. The signed permission of the parent must be obtained and in most cases 
is willingly given; a tuberculin test is applied to the skin by the multiple puncture 


method and negative reactors are vaccinated. Positive reactors whose sensitivity 
ire to infection and not of previous vaccination 


is the result of : rious ex 
a previous expost HOT oe e elomi 
may have active tuberculosis at the time of testing or may develop it later. All 


j Case FINDING IN SCHO! 
osis may endanger the well-being 


318 CHILD HEALTH AND DEVELOPMENT 


such reactors, therefore, should be X-rayed, and X-ray examination should be 
repeated annually throughout school life. i 

In 1961, permission was granted by the central authorities to advance vacci- 
nation to as early an age as ten years if, in the opinion of a local authority, 
circumstances in its area made that action advisable. 


School Dental Service 


The statutory duties of this service are laid down in the Education Acts of 
1944 and 1962, amended by the Education (Miscellaneous Provisions) Act, 1953, 
and its function is to secure that the greatest possible number of children leave 
school free of caries, with good occlusion, adequate masticatory efficiency and 
healthy gums, to provide immediate emergency treatment for all, and to instruct 
every child, from the earliest possible age, in the care of the mouth and teeth. 

The financial status of the school dental officer remained unaffected by the 
National Health Service Acts and the attraction of a higher income in the new 
general dental service induced many to resign and enter practice, Subsequent 
improvement in salaries has helped to some extent to repair the deficiency and 
the number of school dental officers is now equivalent to 1,215 in England and 


Wales and 192 in Scotland, but in all areas the school dental service is hampered 
by the lack of staff, 


REATMENT. Routine examination is carried out in the 
„>e provided in school but more often and more efficiently 


€s of part-time or whole-time specialists in that subjes: 
free of charge to school children. 

to make 
of course, at libert 
put forward, as suggestions fo 
to relieve the shortage of sch 


refer to practitioners all cases needing treatment; 
ngaged in school work on a sessional basis; and that 
s with practitioners during school hours should be 
nts without losing their school attendances. The last 
been adopted to a limited extent and the first tW? 


that practitioners should be e 
children having appointment 


; CATION. This is the most effective instrument for securing 
good oral hygiene and d 
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f training extends over nine months and the 
ons of a dental hygienist are to 
tive treatments and to teach 
f training are carried out in 
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eH Hyciexisrs, The course 0 

Me icd sc gee The main functi 
the fecha cen the teeth, to carry out certain preven 
SR demmi s a practice of oral hygiene. Courses 0: out 
Work under M ree m the Air Force and in the Army Dental Corps. Hygienists 
the school ead ae ad; sion of registered dentists and a number are employed in 
giving advice i a es ice, where they have been found to be of value not only in 
tise: of visual 2. he care of the mouth to individuals, groups and classes, with the 
M ^ s such as models, films, film-strips and flannelgraphs, but also 
leid abe oduction to dental treatment of apprehensive patients. It has been 
eritis b one or two appointments for cleaning and polishing by the hygienists 
€ further appointments with the dental officer to be accepted with confi- 


E pem valuable time may thus be saved. P 
for lon Ta ZEALAND DE TAL NURSE. The dental service in New Zealand was 
nurses Be Un in that its work is, in the main, carried out by school dental 
years " à he New Zealand dental nurse receives an intensive training lasting two 
dial a at the end of that time is fitted to undertake both preventive and ^ 
nme penta Preventive treatment includes ‘prophylactic po sae i e 
Eeth applied to the process of cutting out the fissures in the me er mo! a 
consi in very young children and filling with amalgam. v isl e eg 
Vieni of the filling of deciduous and permanent teeth and extrac ue 
dins d and permanent teeth under local anaesthesia. Much m pai 
und g the course to training in dental health education. The New Zealand nurse 
ertakes the responsibility for the dental care in her arca of pre-school and 


s A eg 
choolchildren up to the age of twelve, under the supervision of a small number 
te practitioners, she refers children requir- 


alere officers to whom, or to private } 
g treatment which is outside her training. The number of children allotted to 
raci nurse is 500. Dental clinics are situated in the schools and with each clinic 
is associated a local clinic committee consisting of representatives from local 
Organisations and private individuals. A substantial part of the nurses’ time 18 
given to health talks in school, to chair-side instruction, and to health education 
by the use of posters murals and other visual aids. Treatment for older children 
1S provided under the ‘adolescent service’ which will eventually be staffed by 
Salaried dental officers, but in which at present à number of private dentists 
Participate on a fee-for-service basis. . 

, Phe employment of dental nurses was introduced into 
Similar schemes were set up in 1949 in the Federation of Mala 


recently in Burma, Hong Kong and elsewhere in the Far East. . 
DENTAL Auxiiaries. Critics of the dental hygienist 1n this country have 


always maintained that her training and range of duties are too restricted to be 
fully useful and have recommended the introduction into ‘the school dental 
Service of a more highly qualified dental auxiliary. The Dentist s Act, (es eed 
fore, made provision foran experimental scheme of training for dental auxi jaries 
resembling that which is given in New Zealand and in ns dom = 
Was introduced in New Cross Hospital, London, W hich occupies ers rs. a 
students are admitted to training every € CEPR Y come d 
the course are qualified to carry out the filling of deciduous and pe! arie er : 
and the extraction of deciduous teeth under the supervision of the school denta 


New Zealand in 1921. 
ya and more 
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officer. These dental auxiliaries also undertake dental health education among 
schoolchildren, parents and groups such as youth clubs and parents' associations. 


Environmental Activities 


Environment. The Building Regulations of the Ministry of Education and 
the Scottish Education Department issued in 1945 prescribed standards for sites, 
playgrounds, playing fields, classrooms, staff rooms, cloakrooms and lavatory and 
sanitary provision. Lighting, heating, ventilation, water supply, and drainage 
were also dealt with. Because of the need for national economy, subsequent 
amendments have to some extent lowered the standards set by these regulations, 
but even this lower level is incapable of attainment in many older schools both 
in town and country, and not only may the well-being of pupils be affected by 
grave deficiencies, but the teaching of the elementary rules and habits of health 
may be stultified. 

School medical officers are specially concerned with those factors in environ- 
ment which have a direct influence on the health of the pupils. As early as 1908 
the Board of Education suggested that school medical officers should report 
annually on the hygienic conditions prevalent in schools in respect of ventilation, 
lighting, warming equipment, sanitation, etc., and the Scottish Act of 1962 lays à 
statutory duty on them to inspect and report on school premises, furnishing and 
equipment, having special regard to lighting, heating, and ventilation and to 
sanitary arrangements. A particular problem which closely concerns the school 
nurse, and of which the importance has been greatly increased by the raising of 
the school-leaving age, is the supply and disposal of sanitary towels and the 
personal hygiene of girls in secondary schools and also in the higher classes of 
primary schools. Much discomfort and unhappiness result to the adolescent from 
inadequate provision. 

Provision for school meals and milk. In London, in 1882, a survey of 
schoolchildren revealed that 10 per cent were ‘too hungry to learn’, Because 9 
the association between hunger and failure to benefit from education, the intro- 
duction of free meals for children from poor homes, was, in many countries, an 
early development in the care of the schoolchild, and since the second world ‘war 
the provision of school meals has in most countries been greatly extended. For 
instance, in the urban areas of Denmark, despite restrictions imposed for econo- 
mic reasons, 44 to 60 per cent of school children take part in school meals. The 
meal takes the form of a lunch which covers one third of the child's caloric 
requirement, and half his requirement of mineral salts and vitamins, and which 
consists of a quarter of a litre of milk, and a packet of sandwiches containing €86 
and potato, cheese, fish, butter and tomato, and other suitable fillings. ] 

The earlier development in this country of the school meals service will be 
found in Chapter 11. The English Act of 1944 and the Scottish Act of 1962 make 
it obligatory for local education authorities to provide milk, meals and other 
refreshments for pupils in attendance at maintained schools. Unlike the ‘Oslo 
breakfast or the school lunch of continental countries, the school dinner in Great 
Britain, is, as a rule, a cooked meal. In most areas it is still prepared in a centra 
kitchen, and sent out by motor van to be consumed in the dining centres 9 
neighbouring schools, and the delay between cooking and serving, inevitable 
under such a system, affects both the palatability and nutritive value of the food. 
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l'his is avoided if each school has its own kitchen and for a time the provision of 
School kitchens instead of central kitchens proceeded with promising speed. 
Later, however, the need for economy slowed down this development. 

T'he school dinner provides a minimum of 500 to 8oo calories according to the 
age of the children and is planned to contain 20 to 25 grammes of first-class 
Protein and 25 to 3o grammes of fat with an adequate quantity of minerals and 
protective foods. Special dietaries are provided for nursery schoolchildren. In 
addition to supplying a very considerable part of the daily food requirements the 
School dinner introduces the children to a variety of wholesome foods which 
many of them never taste in their homes. Much opposition, the result of pre- 
formed food habits, has often to be overcome, but in the end those pupils who 
ra pv, meals acquire a knowledge of, and liking for, a considerable range of 
do. dishes, an experience which, it is hoped, will help to fit them as parents in 

years to come to provide for the proper feeding of their families. A school 
meal, too, provides valuable lessons in the simpler social graces which should be 
Practised at the dinner table. 

A charge is made to the parent which covers part of the expense o. l 
the remainder of the cost being met out of the rates. The total cost at present 1s 
in the neighbourhood of two shillings, the usual charge is one shilling and if the 
amily income is below a certain level the meal is provided free of cost to the 
Parent. In England and Wales pupils taking dinners number some 3,850,000, 
representing 59 per cent of those in attendance. In Scotland 330,627 (393 Per 
Sent) take dinners. : 
inn Dile dining accommodation is found in schools of more recent construction, 

in the older schools meals may have to be taken in assembly halls, gymnasta, 
classrooms or even corridors. Washing-up accommodation, too, may be cramped 
and inconvenient. There should, therefore, be close co-operation between the 
School health service and the organiser and staff of the school meals service, and 
"is à good practice for school doctors to inspect cooking and dining ees 
On their periodic visits to schools, and to advise the staff on matters O 
hygiene, 

The Milk in Schools scheme. In England and Wales welfare milk (one pint 
day at 4d. a pint) is provided for young children to the age of five years. 
etween the ages of five and eighteen years every child on the roll of a school is 
entitled to one-third of a pint of milk a day, supplied in an individual bottle from 
Which it is sucked ibian h an artificial straw. The school milk is provided by the 
education authority ad aid for by the Ministry of Food. In Scotland, welfare 
milk is provided up to i first commencing date after the fifth birthday and 
e Ucation authorities have powers to provide school milk for children who oem 
Nr aan the age of five pending their admission to lun 98-9 Pet ecd des 

UK provided i i er cent of the children tae $ 
sland Mr nice aurae or pupils in day or residential pe for 
i » delicate and the physically handicapped the daily quantity 1s raise to two- 

rds of 4 pint. 2 

Full-cream dried milk, reconstitute dw pis eee 
we the provision of liquid milk impracticable. Geographical reasons m ‘ich 
aqPPly of liquid milk especially difficult for certain Scottish authorities w ine 
administer areas where schools are isolated in island communities or scattere 

11 


f the meal, 


a 


d, may be supplie 
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over wide tracts of hill country. In England, but not in Scotland, tablets of com- 
pressed dried milk, suitably flavoured and sweetened, may be provided instead 
of reconstituted dried milk. 

Cheap Milk for Home-bound Children. Children who are unable to attend school 
by reason of permanent mental or physical disability receive up to the age of 
Sixteen years a special allowance of milk amounting to seven pints weekly at 4d. 
per pint if application is made by the parents. 

Clothing and footwear. Under powers conferred by the most recent legisla- 
tion, a child whose clothing or footwear is inadequate may be clad and shod by 
the education authority to enable him to take full advantage of the education 
provided at school. The parent may be required fully or in part to reimburse 
the authority for the expense incurred. 

Spectacles. The National Health Service provides free glasses for children, 
but will not replace them if they have been lost or broken through lack of care. 
Under that section of the 1944, or in Scotland the 1962, Act which lays on local 
authorities the duty to secure the provision of free medical treatment for school 
children, some education authorities pay for spectacle replacements responsibility 
for which is not accepted by the National Health Service. . 

Games and physical training. Organised games, and formal physical train- 
ing, by set gymnastics and semi-military exercises were for long an integral part 
of the educational system, but already before the second world war there had been 
some reaction against the fetish of games in public and independent schools, and 
a steady increase in the facilities for teaching games and swimming in state-aided 
schools throughout the country. In the years immediately following the war, a 
notable change took place in the field of physical education, particularly in the 
primary schools. ‘Drill’ was discarded, instruction became less formal, and pro- 
vision was increasingly made for individual activities in which climbing, heaving, 
balancing, jumping, and other whole-body movements were employed. Tue 
result has been a marked improvement in the quality of movement, and in the 
standard of physical skills, At the same time, in both primary and secondary 
schools, greater provision was made for a variety of indoor games; for swimming, 
and for athletics —a branch of physical education previously often neglected 
because it lacked the popular appeal of other sports. 

School schemes of physical education have always included movements 
designed to assist normal development and correct tendencies to faulty posture. 
When defects are established however, successful treatment calls for more 
specialised remedial exercises, practised in small groups, and group remedial 
treatment forms a large part of the work of a school physiotherapy clinic. This 
load can be lightened by the organisation in schools of remedial classes under 
qualified physical training instructors co-operating with the school medical 
officer, and this is now the practice in many areas. 

The advice of the school medical officer is frequently required with regard to 
exercise and particular activities, such as swimming, in individual cases, and also 
as to physical training generally in the school curriculum. It may be necessary for 
him to satisfy himself with regard to the cleanliness of swimming baths, and take 
Steps to prevent the spread of epidermophytosis and plantar warts in bath houses; 
to make sure that tinea and impetigo are not being spread by the indiscriminate 
use of towels and changing clothes; and to exclude from swimming children with 
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running ears or other infective discharges. When the school has a gymnasium, 
he should be satisfied that it is kept clean and properly ventilated. Attention 
should be paid to under-developed and weakly children who are liable to be 
over-exercised by a too enthusiastic instructor. 

It is equally important that the doctor should not be too anxious to exclude 
children from physical activities unless he is certain that their condition warrants 
It. For example, a child who has had growing pains and has a systolic murmur 
may be turned into a real invalid, with the classical picture of ‘effort syndrome’ 
by a doctor who has played for safety by excluding him from all activity in the 
absence of an organic heart lesion. Even in cases where a physical disability is 
Present, the aim should be to encourage the full range of activity which the child 
can carry out without suffering further injury. This is well seen in certain cases of 
Well-compensated heart disease, where graduated activity under careful super- 
Vision will give a better functional result than complete rest. 

Accident prevention and first aid provision. In his general supervision 

of school premises, the school medical officer concerns himself with such matters 
as fire precautions, the guarding of machinery in technical workshops and the 
Prevention of burns and scalds in laboratories and domestic science rooms. He also 
Supervises the provision and maintenance of first aid boxes, and advises headmas- 
ters, janitors, and groundsmen on the procedure to be followed if an accident 
occurs in the school, the playground, or the playing field. : 
M Residential camp schools. The purposes of these camps are three in number. 
The first is to provide for children, mainly from the towns, the chance of becom- 
rad Acquainted with the countryside and its way of life; the second is to improve 
Nealth and well-being by residence in wholesome surroundings with good food 
snd regular hours; and the third is to afford the experience of membership of a 
community and so to develop right qualities of mind and character. . 

The term 'Camp' tends to mislead, for, in fact, the buildings are substantial 
Wooden chalets with classrooms, assembly and recreation halls and a dining hall 
and kitchen and each accommodates up to 240 children and some 15 teachers and 
attendants, Camp schools are owned and managed by the education authorities in 
Whose areas they are situated. It is true that a few are occupied for periods of 
Dine months to a year at a time by delicate or educationally subnormal pupils and 
n them provision is made for 100 to 120 children only, but the primary concern 
of the camps is with ordinary pupils and they should not be looked on as special 
Schools for the handicapped. Where classes, or whole schools, are sent to them 
9r periods varying from some weeks to a year, the improvement gained in body, 
M. Character and social training, is often very great. When nit occupied by 
chools, the camps may be used as holiday centres, or for conferences by national 


°F international youth organisations. In Scotland camp schools are owned and 
on, from which they are 


see Aged by the Scottish National Camps Associatic | wi 
nted for residential school purposes by local education authorities. 
Councils of physical recreation. These have as their purpose the encourage- 
ment of young people all over the country to spend part of their leisure time in 
|i Sports, outdoor activities and other forms of physical recreation. Tia 
22 Council maintains four, and the Scottish Council two, ee eniin 
: Centres where, in addition to instructional and holiday PORSe Or i 
nd other adults, school courses are provided for pupils between the ages 0 
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fourteen and eighteen years. These are concerned with a very wide range of 
games and athletics and with such outdoor pursuits as field studies, rock and 
snow climbing, pony trekking, sailing and camping. Under powers given to them 
by the current education acts, education authorities may send groups of pupils 
for periods, usually of a week, to those centres, paying part or the whole of the 
expense involved. 

Outward Bound schools. The Outward Bound Trust, founded in the early 
years of the second world war, conducts training courses for young people 
between the years of fourteen and a half and nineteen and a half. These courses, 
whose primary purpose is to provide character building opportunities which are 
often lacking at school, work and play, last twenty-six days and are held through- 
out the year at two mountain, two moorland and two sea schools. The training is 
planned for boys and girls of ordinary physical fitness and embraces athletic 
tests, expeditions demanding initiative and endurance, and practical tasks in 
seamanship and mountaineering, and also includes talks and debates on subjects 
of interest in which all are encouraged to take part. Short though the course is, the 
experience has a remarkable effect on the character and also on the health of 
many who participate, and education authorities make grants to enable pupils 
from secondary schools under their management to attend the outward bound 
schools. 

Courses on outward bound lines are now held in other countrie 
Commonwealth and in Western Germany. 

The Duke of Edinburgh's Award for boys and girls. ‘This scheme, when 
initiated in 1956, was restricted to a small number of experimental local authori- 
ties but it has now been extended to cover the whole country. The Award Scheme 
is not a competition and the standards for each test are intended to match average 
abilities; perseverance is one of its key-notes. No one need be debarred because 
of physical or material handicap. The purpose of the scheme is the encouragement 
of young people to find happiness in new interests; the development of their 
talents for the service of the community; and, above all, the building of character. 
Boys and girls may enter for the awards between their fourteenth and twentieth 
birthdays, and there are three stages—the preliminary, which leads to a bronze, 
the intermediate, which leads to a silver, and the final, which leads to a gold 
Award Badge. In each stage there are four sections for the boys: Fitness, 
Rescue and Public Service Training, the Expedition, Pursuits and Projects; 
and for the girls: Design for Living, Interests, Adventure, Giving Service. Many 
education authorities have introduced the scheme into their schools and they 27^ 
empowered to help participants by the loan of camping equipment; by payment 
of fees for residential training; by the provision of instructors for specialist 
courses; and in other practical ways. 


s of the 


Health Education 


In 1919 the newly created Ministry of Health, in issuing its outline of purpos 
emphasised, among other requirements of a national health policy, the need for 
public education in hygiene. It is true that instruction of parents, and also 9 
children, in the principles of healthy living has always been a basic function O 
the local authoniy health services especially of the maternity and child welfare 
departments, and great has been its effect. But those services reach only a fraction 


e, 
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are intermittent, and it would 


of the people, their opportunities for instruction 
period of years can best, 


appear that universal instruction in health over a long 
and indeed can only, be provided in the world of school. 

Ever since the school medical service was started in 1907 the need for health 
education has been stressed in successive report on “The Health of the School 
Child’ and health teaching has for a considerable number of years been a feature 
on the curriculum of many schools. But it has varied widely in amount, quality, 
and effectiveness, and in order to stimulate and to standardise instruction, the 
Board of Education in 1928 issued its ‘Handbook of Suggestions on Health 
Education’, In 1945 the Central Council for Health Education published a pam- 
phlet on ‘Health Education in the School’ and in 1950 the Scottish Council for 
Health Education produced its ‘Report on Health Education in Schools’. This 
report, which is worthy of study by all who are interested in the subject, after a 
brief description of the position today and of certain pilot experiments in three 
Scottish cities, puts forward its recommendations, along with suggestions and 
detailed model syllabuses for teachers. 

It must be emphasised that education in hea 
classroom exercises, and planned formal instruction. Health knowledge and health 
Practices are acquired more easily and become a part of a child's equipment for 
living when they have been gained through real experience in personal care and 
Community hygiene during the school years. The example of adults and the 
healthfulness of the daily environment are potent educational influences.’ 

With this principle in mind, those who plan health education must direct 
their attention first to the provision of clean, well-equipped and hygienic schools 
and playgrounds; next to the inculcating of healthy habits through daily practice 
and example, from the first day on which the child enters school; and lastly to the 
gradual introduction of formal teaching in health matters. 

‘Teachers, well-grounded in the relevant principles, are, or should be, the 
Principal source of health instruction but the school health service has a part to 
Play which can be undertaken by no other agency: Every opportunity should be 
Seized by medical officers and nurses to advise children and parents, as individuals 
or in groups, at routine or other medical inspections, on the essentials of healthy 
living, More detailed explanations of specific subjects can be given to classes in 
Secondary schools and also to parents’ associations, with liberal use of visual aids, 
and the advice of the medical officer and nurse should at all times be available 
for the guidance of the teacher. The principles and aims of health education, 
Including sex education, are considered more fully in Chapter 19. 

Domestic Science and mothercraft instruction. Education authorities 
attach increasing importance to the teaching of domestic science and house- 
Wifery to older girls, and in many secondary schools, in addition to the cookery, 
laundry and sewing classrooms, a model flat is attached to the housewifery 
department where older girls take turns to stay in residence and learn home 
management under a resident mistress. Education authorities also make arrange- 
ments for the teaching of mothercraft to senior girls, either by school nurses or 
y health visitors provided by the maternity and child welfare services, instruc- 
tion being given to the girls in small groups by lecture-demonstrations 1n school 
and by visits to day nurseries. Teaching of mothercraft is supervised by the 


School medical officer. 


Ith means far more than lectures, 
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Instruction in accident prevention. Injury resulting from accidents is a 
common cause of absences from school, and accidental deaths now form a quarter 
of all deaths in childhood. Of the total number of accidents reported 25 per cent 
occur in the home and 5o per cent on the roads and health education in school is, 
therefore, directed to the prevention of accidental injury in both of these places. 

Avoidance of home accidents is rarely the subject of formal instruction but it is 
incorporated in the ordinary work of the domestic science classrooms, the 
technical work-shops and the science laboratories in secondary schools, where 
pupils are taught the prevention of burns and scalds, the precaution needed to 
avoid accidental poisoning with cleaning agents and medicinal substances and the 
proper use of edged or pointed implements and of electrical and other equipment. 
When a ‘flat’ or ‘house’ is part of the domestic science department, there is a still 
wider field for teaching the secondary school girl to avoid mishaps in the home. 

Training in road safety on the other hand is suitably given by more formal 
methods and it is recommended that in primary schools a few minutes be given 

to this instruction by class teachers once a week for older children and thrice a 
week for younger children, for whom the instruction includes ‘kerb drill’, In 
many areas playground demonstrations are regularly arranged, equipment being 
provided by the Education Authority, the demonstrators being traffic policemen 
with motor cycles and the children themselves playing an active part. Accidents 
to child cyclists occur most often at twelve to thirteen years, the age at which a 
bicycle but not always the skill to ride it properly is acquired, and Education 
Authorities may arrange in their secondary schools for traffic constables or other 
experienced persons to examine bicycles, point out defects, advise on mainten- 
ance and give instruction to young cyclists in the school playground. Children 
who have received this instruction may be put forward for official test by the 
Royal Society for the Prevention of Accidents and those successful receive the 
‘Safe Cycling’ badge of the Society. , 
Instruction in health education. In other countries, notably in the United 
States, pedagogical specialists trained in the principles of health and hygiene, 
and also in the methods of presenting these principles to children and adults, 
are employed as ‘Health Educators’, but this degree of specialism has not been 
developed in Great Britain. All student teachers in training colleges and univer- 
sity training departments, however, receive instruction in health education, many 
of the colleges having incorporated in their syllabus the suggestions made in the 
Board of Education's Memorandum (1943). School nurses, in their course 9 
study for the Health Visitor's Diploma, also receive theoretical and practica 
IHSEEHGHUR in the subject. In 1954 the University of London Institute of Educa- 
tion initiated a comprehensive course on the content and method of health 
education which lasts nine months and leads to a diploma of the Institute anc 
which is intended for doctors, nurses, teachers and other suitable students. 


Employment of School Children 
in general, the effect of the provisions of the Children and Young Persons Act 
V decns 1937) as amended by the Education Act 1944 (Scotland 1962) 7 
m A may not be employed until he is thirteen years of age. From then un 
€ reaches the upper limit of compulsory school age he may engage in part-time 
employment out of school hours but not in an ‘industrial undertaking’, that being 
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m, ed the Employment of Women, Young Persons and Children Act, 
occupation vh a the law a person is employed when he assists in a trade or 
iioii hd dim on for profit, and the provisions, therefore, apply as much to 
ping a parent or relative to carry on a business, as to the child earnin, 

"o for his servic Á i 8 
ime sud newspapers and miscellaneous duties in shops and on 
adot ihe biel. ploy mee for the great majority. The provisions of the Act, 
amsa wae aws issue by local authorities, define and restrict the nature, 
A ege itions of work done outside school hours by these children, and a 
the arse Wesce id adopted, lays down that the child shall be examined by 
boys and 2 ical officer before a licence for employment 1s granted. Very many 
oecupation et E modern and junior secondary schools earn money by part-time 
Ness adi isi sut detriment to their health or their education, but pupils in 
should nii E "uis secondary schools with heavy educational commitments 
täken, ita ng ertake this work. If, after part-time employment has been under- 

, it appears that the child’s health or education is adversely affected by it, 


the å i j : 
€ local authority has the right to prohibit the child's employment. 


EMPLOYMENT as F b ; Tien T 
MPLOYMENT AS FILM ACTORS AND IN ‘THEATRICAL Work. Special provisions 
it possible for children to under- 


ferns ae employment in entertainments make en t 
ifa fie Sarrea work after the age of twelve in England, and fourteen in Scotland, 
AeA qr has been issued by the local education authority. No licence may be 
Provisio unless the authority is satisfied that the child is fit, and that proper 
and "i bs made to secure his health, and his educational and moral welfare, 
iseneni = must be examined by the school medical officer before being 
The ss hs qon at three monthly intervals. m 
tione DN of licensed children appear in troupes, especially in pantomime 
thirds ot P a small number play individual child parts in the theatre. Two- 
tlie the licences relate to children living at home and playing in local 
atres, and one third to children on tour. With few exceptions, children taking 
a in entertainments drop back in their schooling, but they rarely show 
of ence of deterioration of health or of emotional disturbance. The employment 
children in film work is governed by the general restrictions on the employ- 
ment of children. . 
Maecen or Youxc PropLr. 1 
Shia ae any local education authority to p 
the sia the 183 authorities have accepted t jor 
ter 16) ce is administered by local officers of the Ministry 


'The Employment and Training Act, 1948 
rovide a youth employment service, 
his responsibility. In the other areas 
of Labour (see Chap- 


Nursery Schools 
f the nursery school movement in 


Chapter 11 describes the earlier growth 0 
s accorded in 


Fin country, Official recognition of the value of nursery schools wa 
Pa eye of the Education Act of 1918, yet in 1937, not more than 87 nursery 
Berd s, for children between two and five years of age, were recognised by the 
Bivol of Education (now the Ministry of Education) of which 47 were maintained 
eia ae agencies and only 40 by local authorities. Local authorities, however, 
ied ed for children from the age of three years some 180 nursery classes 

ached to infant departments in elementary schools. Nursery Schools, being 
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T 


classified as ‘Special services’, received a full measure of care. This included 
open-air buildings, a school routine with well-planned meals and sleep, and close 
medical supervision. Nursery classes, on the other hand, were part of the elemen- 
tary school system. In some it was possible to achieve standards similar to those 
in nursery schools but most were housed in ordinary schoolrooms, received no 
regular medical inspection, and were closed at noon for two hours. In conse- 
quence, neither school meals nor sleep were part of the routine. 


PLAY ROOM 


MALL, LOCKER, & 
airh CHANGING noou, 


PLAYROOM 


30 rer? 


ot t 5 4 5 e 3 à 9 vo n i Metres 


Fic. 73. Plan of a Nursery School. 


(Courtesy of the City Architect, Edinburgh) 


ore than one occasion 


On m i i cer of 
the a A "hie cal Officer 0 
iis Board o7 Sum € annual report of the Chief Medica 


class. Since the coming into force 1 
à ifference in status, daily routine an 
x tien ae ger exists, for the English and Scottish Education Acts 
Bias 1962 established nursery instruction as an integral component "i 
schools and classes on the same footing- 


THE SCHOOL HEALTH SERVICE 329 


The impetus given by this legislation to the provision of nursery schools and 
classes was unfortunately soon checked by the demand for economy in the educa- 
tional services, and since 1948 there has been little provision of new accommo- 
dation. The number of full-time nursery schools (excluding special schools) is 
at present 549 and the number of full-time nursery classes is 2,234. 
Accommodation and administration. Some nursery schools and classes 
reach a very high standard in building and equipment. Others are housed in 
adapted premises which leave a good deal to be desired. The most suitable unit 
'S à group of 20 to 25 children, and the most suitable nursery school, from an 
educational point of view, is one built to accommodate two units. The problem 
of expense, however, makes this ideal difficult to achieve and the basic unit in 
Many schools is, therefore, 40 pupils. Each unit should have its playroom, which 
'S also used as dining and sleeping room, its cloakroom, lavatories and washroom. 
A covered veranda and ample outdoor space for a garden, play-space, sand-pit, 
cte., are needed so that the children may spend as much of their waking and sleep- 
Ing time as possible out of doors. The accompanying plan of Calderglen Nursery 
School (Fig. 73), designed by the City Architect, Edinburgh, makes accommoda- 
tion for two classes of 40 pupils each. By means of light, rigid, movable screens 
cach classroom can be divided into two equal or unequal subsections and the 
classes can be broken up into groups. . : 
, A nursery school is under the charge of a headmistress, who must be certi- 
ficated and who holds an extra qualification for nursery school work. She is 
assisted by other, similarly qualified teachers; by nursery assistants, usually 
Women over eighteen years holding a certificate in nursery nursing, and by 
nursery students. The last are girls between fifteen and eighteen years following 
à two years’ course of training which leads to the certificate in nursery nursing. | 
A Nursery class is a component of a primary school, is normally housed in 
the same building and is under the immediate charge of the infant mistress and 
ultimate charge of the head teacher. In accommodation, amenities, and staffing, 
1t should conform as closely as possible to nursery school standards. — 
Classes should always have their own playgrounds, lavatories and —— * 
"ngland the age of the nursery school child is two years to five years, and of the 
nursery class child, three years to five years, but if there are exceptional oa ae 
Stances, a child may be admitted to a school before two years and toa class be m 
ree years and may be retained after five years. If a nursery school is "s 
or the purpose, pupils may be retained to the age of seven years. In Scotlanc , 
Children enter both schools and classes at the age of two years and may remain 
in five-and-a-half years. Retention after the age of five-and-a-half years 
*quires the sanction of the Secretary of State. . 
In the United States, the nursery file was instituted mainly as a laboratory 


for Psych " : i ing. In Britain, on the other hand 
$ Sychologica ar ddle-class setting. , s , 
y gical research in a mi rs as a remedial service for 


it Was developed by the McMillans and other pionee paye: 
Children who were the victims of slum life, and, as late "à 1936, à em : il 

ducation stated that nursery schools had, as their primary object, the p el 
and medical nurture of the debilitated child. Supporters of the He sc = 

Owever, have come increasingly to realise that, in its normal function, t s schoo 
should provide for the young child irrespective of social circumstances and as part 
9f the country's ordinary educational system. In supplying the right educative 


11* 
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environment for growth, mental, emotional, physical, social and spiritual, it 
should be complementary to the home and neither a substitute nor yet a rival. 
A child has the best chance of healthy development when he spends his life in 
surroundings in which he feels safe and secure, in which duties and pleasures 
succeed one another according to a routine he can understand and in which he 
knows that all is ordered by some sympathetic and understanding grown-up. 
It is the purpose of a nursery school to provide those surroundings and, at the 
same time, to enable the child to enjoy and profit from the companionship of 
children of his own age. A typical day's programme may be outlined as follows: 

9.00 a.m.— 11.30 a.m.: Children arrive and are received by staff. 

Throughout the morning there is a choice of play or individual and group 
occupations indoors or out of doors, Mid-morning snack. 

11.30 a.m.—12 noon: Toilet, and preparation for dinner. 

12.00—12.45 p.m.: Dinner. 

12.45 p.m.: Preparation for sleep. 

I p.m.—2.30 p.m.: Sleep. Towards the end of this period older children may 
resume individual or group occupations of a quiet nature, 

2.30 p.m.—3 p.m.: Free play and group occupations. 

3 p.m.: Afternoon snack. Preparation for home-going. 

3.30 p.m.: Children depart. 

Within the framework of this timetable, the largest amount of time possible 
should be allowed for play, the child's activities being pursued at his own pace 
and varied in the main according to his own choice. 

The equipment in a nursery school need not consist of expensive toys. There 
is, on the contrary, much virtue in ordinary things of common household use and 
in simple robust objects such as waste material from timber yards and factories. 
The equipment should provide the things which make play possible in many 
forms and this play may be grouped in three main categories, ] 

PLAY IN WHICH Use 1s MADE OF THE Musctes, especially the large muscles, in 
which experiments are made in large movements of trunk and limbs, and which 
necessitates the surmounting of some obvious physical difficulty, Planks, logs, 
old motor tyres, barrels, and large wooden boxes provide inexpensive material 
for this kind of play. Steps, slides, safety-swings and ‘jungle-gyms’ are also often 
supplied. 
hich requires materials such as water, sand, and clay, 
and objects such as bricks, boxes, beads, string, buckets and spades. Older 
such as motor cars, aeroplanes, farm-yard animals, etc. 
I to make, create, and manipulate, the child develops 
concentration and experimentation, gains manual dexterity and discovers the 
properties of his material, 

IMITATIVE PLAY AND IMAGINATIVE Pray. Much time is spent in playing at 
being other people: fathers, mothers, teachers, nurses, postmen, and other well- 
known persons, and in reproducing the activities of home life; cooking, mending, 
poking e pe dolls. With equal enjoyment, children assume the part of birds 
den p e cars and aeroplanes, or lose themselves in such imaginative 

ndians, shipwrecks and desert islands. It is held by many that a 


young child can fully grasp an idea only by acting it out in this way for ‘what he 
tries to represent or do, he begins to understand’, 
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Younger children, and older children when they first join the school, prefer, 
as a rule, to play by themselves. Later they like to play beside one another and 
finally to play with one another in pairs or small groups. Larger groups, with the 
help of grown-ups, form to enjoy singing, dancing, or story-telling and to take 
in some communal activity outside the school precincts. Even a simple walk 

rough streets or park can be full of interest and enjoyment if it has some 
erg Objective and is made under the care of a sympathetic nursery nurse or 
"acher, 

It is a fundamental principle of nursery education that the child should be left 
to do, and encouraged to do, as much for himself as possible. The capacity to do 
SO varies enormously according to the age as well as the personality of the child. 
Members of the staff must know when not to proffer help and advice and they 
Must also be ready to provide a sympathetic car, a patient answer to questions 
and practical help with activities when this is really needed. The child’s funda- 
mental need of movement and play both for happiness and for learning as well 
as for physical and social development is now recognised by all nursery school 
Workers, It was appreciated in this country as long ago as 1816, when Robert 
Owen, ‘following the plan prescribed by Nature’, opened a school where young 
children were to dance and sing, to learn when their curiosity induced them to ask 
questions and not to be ‘annoyed with books', but the German educational re- 
former, Friedrich Froebel (1782-1852), is the acknowledged source from which 
Were spread, not only the knowledge of the importance of play, but many of the 
Principles on which nursery school life nowadays is based. Much of Froebel’s, 
method is inculcated in training colleges throughout the country. There are 
Moreover, Froebel training centres whose teaching is in full and recognised 
accordance with his principles. 

Since the turn of the century nursery 


Ww vas i me 
s and writings of the Italian physicia : á 
8 doctor to a clinic for imbecile children in Rome, Dr. Montessori became inter- 


ested in the education of the mentally defective and acquainted herself with the 
methods used earlier in the nineteenth century by Edouard Séguin, a pioneer in 
that. field. Séguin had introduced a *physiological method of education for 
efectives founded on training of the sense organs and the practice of carefully 
Chosen muscle movements. On this basis, Dr. Montessori established a method 
of education for ordinary children by the use of specially designed apparatus and 
Equipment. She also insisted on freedom from rigid timetables and other restric- 
"oris and stressed the importance of individual learning. : 
l'here are zealous disciples of Froebel and zealous disciples of Montessori, 


between whom disagreement is at times sharp and even acrimonious, but there 
and methods are specialised solely 


are few nursery schools in which programme 2 l 
according to the principles of one or other system. The methods employed in 
most nursery schools are founded on a study of the work of all the earlier 
educationists in this field, combined with the more modern researches of edu- 
sptional psychologists, and the individual teacher adapts these methods to suit 

€ needs of her parti oup of children. 

Enaren wm PUE. Co-operation is essential for the success of the 
School and the welfare of the individual pupils. There is daily contact between 
teachers and mothers who bring and fetch their children. Meetings of the 


school life has been influenced by the 
n and educationist Maria Montessori. 
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mothers' club, held regularly and frequently, are, as a rule, well attended and 
give opportunity for discussion of the management and welfare of the child. 
At these meetings, and at home, mothers participate in the work of the school by 
cleaning, and by making and mending garments, towels, cloths, equipment, etc. 
At these meetings, too, the mothers get to know one another and parties and 
social outings are regular activities of the club. 

Fathers also are encouraged to participate in the work of the school and many 
of them gladly give a helping hand by digging, gardening, carpentering and the 
repairing of toys and equipment. 

Promotion or PuysicaL Heattu. The whole of nursery school life is, by its 
nature, an education in healthy living for the child, more specific training being 
given in hand-washing, teeth-brushing, nose-blowing, regular elimination, and 
proper feeding habits. Moreover, through the partnership between parents and 


Fic. 74. Nursery school furniture should be of appropriate size, and play 
material suitable for the intelligence of the children. 


teachers, which is in most cases secured, the lessons of health and hygiene are 
conveyed: to the home. At parents’ meetings, as well as in the medical room 
during inspection of the individual child, instruction is given as to clothing, 
feeding, sleep, ailments and behaviour difficulties by school doctors and nurses. 
Emphasis is rightly laid on the value of activities out of doors but extremes 
should be avoided, Experiments have been conducted into the most suitable 
NPESE protective clothing for nursery children, but the benefit of a hardening 
process so intense as to require this special provision may be questioned. 
meals srvice. Preferably, they should 
Ses and, as a rule, they consist of a morning snack, 2 
plied tointe ack at the end of the school day. The meals are carefully 
oduce the children to a large variety of wholesome foods and should 
ely as possible, Practice is acquired in the use of forks, 
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spoons, and crockery, and in good table manners, and the serving of their fellows 
Is looked on as a prized privilege of the older children. 

The after-dinner sleep, which, whenever possible, should be enjoyed in the 
open air, is an important part of the day's routine. Many nursery school-children 
suffer from constant deprivation of rest and sleep, and they quickly accept the 
p habit at school and make up, at least in part, for what they have lost at 

me. 

The risk of infection is minimised by the division of a school into units, by the 
use of individual face cloths, towels, combs, tooth mugs and brushes; by the 
Provision of adequate floor space; and by insistence on fresh air. 

Medical supervision is the responsibility of the school health service whose 
Consultative and treatment facilities, including those of the dental service, are 
available to nursery schoolchildren. Frequent, it may be daily, visits are paid by 
the school nurse and frequent inspections made by the school medical officer. 
In Scotland, under the instructions issued yearly to school medical officers by the 
Department of Health, all nursery pupils must be inspected on admission. 

RESIDENTIAL Nursery ScHooLs. A number of education authorities maintan 
residential nursery schools in country surroundings. Others make use of holiday 
homes in which pupils from day nursery schools in town spend holidays of 
duration varying from a few days to four weeks under the charge either of their 
Own teachers or of the staffs of the homes. Medical supervision is provided, either 
by the school health service or by local practitioners. ‘ 

Nursery SpecraL SCHOOLS AND Crasses. Early training in expert hands is 
Necessary for children with certain handicaps. In England and Wales, therefore, 
nursery instruction is provided in five schools for the blind; in 23 schools for the 
deaf; in 16 schools for the delicate and physically handicapped; in one for the 
educationally subnormal and in one for the maladjusted. There are nursery 
classes in a number of hospitals. In Scotland two schools for the blind, six for the 
deaf and three for the physically handicapped accept children of nursery age. 


Experimental Developments [n 
THe Parr-rime Nursery Scioor. In order to supply nursery school training 
to a larger number of children than that catered for under standard nursery 
School and class provision, the Nursery School Association has put forward a 
Practical plan for part-time nursery schools. These are organised on the basis of 
à morning and an afternoon session, providing for two different groups of child- 
ren between three and five years of age. There being no need to provide for the 
children’s mid-day meal and rest, the number of requirements is reduced and the 
accommodation is smaller and less costly and the work of a part-time nursery 
chiao] approximates to that of a Toddlers’ Playground, described in the section 


on Day and Residential Nurseries. 

HE Nursery-inrant SCHOOL. Children are admitted to a nursery school or 
class from the age of two years or three years, and, as a rule, they leave at the age 
9f five years, passing on to the infant department of a primary school. The ws 
sition is relatively easy for a child in a nursery class which is already a part of a 
Primary school, For the nursery school child, however the break is complete 
and from a psychological point of view may be undesirable. Great Britain 1s 
“nique in enforcing the education of all children at the age of five when many are 
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still very immature and in European countries the age of compulsion is generally 
six and in some it is seven years. Many educationists hold that no child should be 
forced to receive formal schooling until the age of seven and, in many progressive 
infant departments where Froebel or Montessori methods are followed, a child's 
activities are an extension of those prosecuted in the nursery school. There is, 
therefore, a considerable body which favours a school for children between the 
ages of two and seven years, and such schools have been tried on a limited scale 
and have proved successful. 
W. N. Boo WATSON 
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Chapter 14 


CARE OF THE UNDERPRIVILEGED CHILD 


Etuis 
Fi pini attention to the cost to the nation of broken homes in terms of 
title sess a EN x local authorities and voluntary organisations and showed how 
mittee on Cute being spent in the prevention of family break-up. The Com- 
by the Social p Eu Young Persons (1960) and a special committee appointed 
tevention am sten Council on Child Care to investigate the problem of the 
should be ia ect of Children (1963) both recommended that local authorities 
families, This en pramier powers to take action to prevent the break-up of 
and Young P recommendation was incorporated in Section I of the Children 
through xd sons Act, 1963, which placed a duty on local authorities, acting 
assistance SIr s ildren committees, to make available such advice, guidance and 
Dfomrte i ue uding in exceptional cases assistance in kind or in cash, as might 
cap ‘the he welfare of children by reducing the need to receive them into or 
of this pim n care or to bring them before a juvenile court, Prior to the passing 
their re ESUpAR s departments of local authorities had no powers to employ 
20, that urces or spend any money on preventive work. It had long been felt, 
child ne eral research was needed into the various problems associated with 
epairen the 1963 Act gave powers to the Secretary of State for the Home 
conduct or and to the Secretary of State for Scotland and to local authorities to 
also been ASNT in research projects pertaining to child care. Much thought has 
given to the work of children’s departments and to their staffing needs, 


and these A "ipee 
ind these aspects have been the subject of reports published by the Scottish 
‘ernment department in Scotland 


ducati 

dire T Department (1963), the central gov 

locis y concerned with child care. A reassessment of the different methods of 
ing after children in the care of local authorities and voluntary organisations 


su een engaging the attention of children's officers and others in the field of 
has ania (The Needs of Young Children in Care, 1964), and particular attention 
Trasl en paid to the vexed question of choice of foster-parents for such children. 

er (1963) discusses very fully the techniques adopted for the care of 


deprived children. 
Id Care Service 


J 
Under the Children Act, 1948, and the Children and Young Persons Act, 1963, 
; for the general supervision of the 


f 

nee Office has central responsibility 

Visi s adopted for the prevention of family break-up, the conduct and super- 

. '8IOD of research into aspects of child care, and for the care of children deprived 
ese children comprise: (a) those 


In one w SS Es. tT 
"hens Way or another of normal family life. Th 
received into the care of a local authority because they have no parents or guard- 


lans o dars A . 

tem r have been abandoned or lost, or because their parents or guardians are 

Porarily or permanently unable to provide a satisfactory home for them; 
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(b) those children and young persons committed to the care of a local authority 
by courts under 'fit person' orders under the Children and Young Persons Acts, 
as being in need of care, protection or control, or as offenders against the law; 
(c) those committed to care under the Matrimonial Proceedings (Children) Act, 
1958; (d) foster-children under the Children Act, 1958; (e) protected children 
under the Adoption Act, 1958; and (f) children in the care of voluntary organisa- 
tions. Immediate responsibility for the development and provision of preventive 
measures, for the conduct of local research projects and for the care and super- 
vision of groups (a) to (e) rests with the councils of counties and county boroughs 
acting through their children committees and children's officers. Children in (f) 
are the immediate responsibility of the voluntary organisation concerned, but 
local authorities are required to visit the children in voluntary homes in their 
areas. In Scotland, central responsibility rests with the Scottish Education 
Department, local responsibility with the councils of counties and large burghs. 
Children and young persons are committed to the care of local authorities under 
'fit person' orders made under the Children and Young Persons (Scot.) Act, 
1937, but the other relevant legislation, including the preventive provisions and 
the conduct of research under the Children and Young Persons Act, 1963, are 
largely as for England and Wales. . 

CHILDREN’S OFFICER. This is the executive officer of the local authority 
children committee, and who is responsible for the day-to-day administration of 
the services provided for the various groups of children described above. No 
prescribed qualifications have been laid down for children's officers, many of 
whom are women. Most have had a university training and some possess a social 
science diploma or certificate in child care. They must have administrative ability, 
work easily with committees, both statutory and voluntary, and have a keen and 
progressive interest in the welfare of children. r 

CniLD Care OFFICER. This term was introduced in 1954 by the Central Train- 
ing Council in Child Care to denote those individuals who had taken a prescribed 
training in child care. The course of training includes the principles and practice 
of:-boarding-out, helping and assisting families in difficulties, supervising foster- 
children, planning for children needing special kinds of care, juvenile court 
procedure, adoption procedure and the supervision of protected children. These 
officers are mainly employed by local authorities but some voluntary organisa- 
tions employ those with child care qualifications. 

THE CENTRAL TRAINING COUNCIL IN CHILD CARE, formed in 1947 and re- 
id UD m is concerned with the encouragement and support of he 
nsns "These tr d care organised by universities and other educational ne ia 
und p" Cental eine Ce grant a qualification to each successful canc a k 
qualified child care offices ak ins IRI gives a ledhor ak KERIO à 
of new anil ons I i d vong is also actively engaged m: the d o 
dhe Work of the, Chitdeen's Departante cr ee ee nee eB 
Those working in resid ai i SPA ENN oi the Home Office, 1961-63 (19 ni 
or Scottish Nes "oar nurseries usually sit the examination of the Nation? 

Thewhole probum ck ieee ; 

problem of administration and staffing of local authority children $ 


departments wa b : " 
vas ably presented in an i > . sh 
: mportan 7 Scottis 
Education Department (1963). p E pens Senes! By te 
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j ae and Young Persons Scotland Committee appointed to consider 
Ye law of Scotland relating to the treatment of juvenile delinquents, juveniles in 
ae of care or protection or beyond parental control, and the constitution and 
oe of Juxenie courts, in its report (Kilbrandon Report, 1964) made far- 
It ies proposals for the local re-organisation of the social services for children. 
Childe sere? that the present powers and duties of local authorities under the 
im Acts and Children and Young Persons Acts should be transferred to 
ion authorities, each of which would have a ‘social education department’ 
under the Director of Education. The function of this new department, under a 
depute director of education to be called a ‘Director of Social Education’, would 
be to discharge the functions of the existing children’s department, as well as 
being responsible for the child guidance, school health and school welfare ser- 
vices. The social education department would also administer all existing and 
future special residential schools provided by the education authority. Juvenile 
Courts, it was recommended, should be abolished and their place taken by 
Juvenile panels with powers to order special measures of education and training 
for the juveniles concerned, i.e., those under sixteen years. These revolutionary 
Proposals are presently engaging the close attention of all concerned with the 
Many aspects of child care and family welfare in Scotland. . 
With so many agencies and services, statutory as well as voluntary, existing to 
Promote the welfare of children the National Bureau for Co-operation in Child 
Care was founded in 1962 with the object of promoting the benefit of children 
or young persons who are in need of special care. During the first nine months of 
the Bureau’s existence almost three hundred local authorities and other organisa- 
tions, professional and voluntary, had become members since one of the Bureau’s 
Primary functions is to organise co-operation among these many bodies, includ- 
ing the formation of local groups, and to improve the quality of the services 
available for children. 
Authorities 
_ The problem presented by children neglected or ill-treated in their own homes 
is essentially a medico-social rather than a legal one. Physical violence as a 
Consistent policy of parents is comparatively uncommon as 1$ culpable neglect 
shown by starvation and lack of sufficient clothing and shelter, and the law as it 
Stands deals with such cases. More important, however, are the cases where 
sequence of obvious 


Children and young persons suffer and are neglected asa con: i 
inadequacy of a family, the so-called problem family, and the less obvious 


instances where there is failure to establish personal relationships. It is to assist 
and help such families that local authorities are required, under the Children and 
Young Persons Act, 1963, to make available such advice, guidance and assistance, 
including assistance in kind or in cash in exceptional instances, as might promote 
the welfare of children by diminishing the need to receive them into or keep them 
In care or to bring them before a juvenile court. Local authorities are also em- 
Powered to make arrangements with voluntary organisations already engaged in 
Such work, No powers are given under the Act, however, to intervene in family 
difficulties or in domestic problems unless there is a genuine risk of the children 
having to be received into care, or to impose guidance on parents unwilling to 
receive it. The statutory powers also enable steps to be taken to rehabilitate 


Welfare Powers of Local 
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families whose children are already in care. A Home Office circular (No. 204/ 
1963) sent to local authorities urged them to set up family advice centres, a 
method of approach to problems of family welfare pioneered at Manchester 
(Lingard, Platt and Oldham, 1961), and several authorities have already done so. 
Arrangements for giving help and advice may be made by local authorities with 
local Councils of Social Service; Family Service Units, which by their practical 
help to families assist to build up not only morale but some ability to manage 
their own affairs; National and Royal Scottish Societies for the Prevention of 
Cruelty to Children, both of which do valuable work in family welfare; Marriage 
Guidance Councils; branches of the Family Planning Association; Women's 
Voluntary Service which maintains clothing and furniture stores for cases of 
need; and moral welfare associations, to mention but a few of the voluntary 
organisations active in family welfare. For rehabilitation work arrangements may 
be made by local authorities with such residential units for mothers with young 
children as have been set up at Brentwood, Cheshire (1938); Mayflower Home, 
Plymouth (1948); Elizabeth Fry Home, York (1952); St. Mary's Mothercraft 
Centre, Dundee (1952); and at Crowley House, Birmingham (1956). Courses of 
training in mothercraft are also given at some women's prisons in both Scotland 
and England, especially for women convicted of child neglect. ] 
Local authorities in their capacities as health, welfare, education and housing 
authorities already have considerable powers for assisting families generally, but 
the more specific preventive functions were laid on the shoulders of children 
committees of local authorities which must, therefore, through their children's 
officers, maintain close collaboration with these other departments as well as 
with voluntary bodies. The Children and Young Persons Act, 1963, does not 
prescribe any uniform arrangement for the co-ordination of preventive services. 
This is doubtless because of the fact that in 1950, a joint circular from the Home 
Office and Ministries of Education and Health was sent to local authorities, and 
a similar one from the Scottish Home and Health Department to Scottish 
authorities, recommending that they should appoint a designated officer in their 
area to co-ordinate local services, statutory and voluntary, concerned with family 
Welfare. By 1963, all but ten local authorities in England and Wales had appointed 
designated officers responsible for devising arrangements to ensure full co- 
operation among all local services which could help in preventing the neglect of 
children in their own homes. All local authorities are urged to make as widely 


known as possible where advice and help may be sought by those with family 
difficulties, j 


Children in Care 

f Reasons for children coming into care. A local authority must receive into 
its care any child under seventeen years in its area if, in the opinion of the 
authority, such intervention is necessary in the interests of the child. Conse- 
Pus du social work is done by child care officers to attempt to mobilise 
voluntary eda the help of other services of the local authority xs 
object of avoidin then on id alternative to taking a child into care. With the 
they are Sapma delis PeDe hie pend for taking children into care when 
County Gunel | y le E alone as when both parents are in hospital, London 

introduced in 1953, a 'child help’ service, These ‘child helps 
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work in the children's own homes, run the household and stay overnight. In spite 
of careful case-work and other measures, however, many children still come into 
the care of local authorities and voluntary organisations. 
gn half the children coming into care in any one year do so because of the 
i or confinement of the mother. These children cannot strictly be regarded 
ni am children since they remain firmly established members of the family 
ost soon return to the family circle. Then there are those deserted by the 
mother, and if no satisfactory alternative is possible they come into care, as also 
do many illegitimate children whose mothers are unable to make adequate pro- 
Vision for their care, A few children are orphans, others are the victims of parental 
inadequacy expressed as eviction, divorce, separation legally or by mutual con- 
Sent, or the father and mother have just drifted apart, neither making any plans 
for the children, In some of these cases where the parent’s whereabouts remain 
unknown for at least twelve months, or he has persistently failed without reason- 
able cause to discharge the duties of a parent, or he suffers from any mental 
disorder rendering him unfit to care for the child, the local authority may, by 
resolution, assume full parental rights. Parents or guardians may appeal against 
this to a juvenile court, or in Scotland to a sheriff. Ordinarily, however, when a 
child is in the care of a local authority, every endeavour must be made, consistent 
With the welfare of the child, to return him to his family, relatives or friends. If 
It is not possible for this to be done then the local authority must keep the child 
in care until he is eighteen years old, and may extend help to him until he is 
twenty-one years old, or longer if he is in receipt of education or training. A 
local authority is not, however, required to keep a child in its care if this is taken 
Over by another local authority, or by the Minister of Pensions and National 
Insurance in the case of war orphans, or the child becomes subject to an approved 
School order, 

Children may be committed by courts to local authorities under ‘fit person’ 
Orders. Such children are those against whom offences such as neglect, abandon- 
Ment, exposure, assault or ill-treatment have been perpetrated, or children who 
have fallen into bad company or been exposed to moral danger through lack of 
Proper supervision, Some are committed when it is impracticable or undesir- 
able for them to be entrusted to either husband or wife in proceedings involving 
Spouses. A small number of delinquent children may be committed to care by 
Courts, especially those who have not revealed any defects of character rendering 
It necessary for training at an approved school but for whom removal from home 
is required in the children's interests. These three groups of committed children 
remain in the care of local authorities until either the children reach eighteen 
years or the orders are revoked. A further group, and a small one, are those 
children who are taken into care on licence from an approved school because 
they have no homes or their homes are considered unsatisfactory by the managers 


of the school, 

Number of children in care. The Home Office return for the year ending 
31st March, 1963, revealed that there were 64,807 children, including 21,264 
Who were the subject of ‘fit person’ orders, in the care of local authorities. This 
Was the highest number of children in care recorded since November 1953, 
when there were 65,309 in care. The age grouping of the children was: under 
two years, 5,026; two to five years, 8,265; of compulsory school age, 38,039; over 


340 CHILD HEALTH AND DEVELOPMENT 


compulsory school age, 13,477. The movement into and out of care was consider- 
able, a trend which has been increasingly evident in recent years. Thus 48,479 
children came into care and 47,319 returned to parents, guardians, relatives or 
friends. Confinement of mother, short- and long-term illness of parent or guardian 
accounted for 27,445 children coming into care, while 40,225 returned to parents, 
guardians, relatives or friends, 1,643 were adopted, 4,199 attained eighteen years, 
while a miscellaneous group of reasons accounted for the remainder passing out 
of care. A further 13,218 children were in the care of voluntary organisations, 
making a total of 78,025 children in the care of local authorities and voluntary 
organisations in England and Wales in March 1963. 

In Scotland, for the year ending 30th November, 1963, there were 10,163 
children in the care of local authorities, including 2,353 subject to ‘fit person’ 
orders, The age grouping was: under two years, 741; two to five years, 1,201; 
of compulsory school age, 5,941; over compulsory school age, 2,280. The total 
number of children in care has remained fairly constant over recent years but, 
as in England and Wales, movement into and out of care was considerable. Thus 
6,645 came into care during the year and 6,494 were discharged from care, 
mostly to parents, guardians, relatives or friends. In addition, there were 1,835 
children being looked after by voluntary organisations, making a total of children 
in care at the end of the year, 11,998. 


Methods of Provision for Children in Care 

Boarding-out. Under the Children Act, 1948, local authorities are required 
wherever possible to board-out children in their care, ‘Boarding-out is a great 
deal more than the finding of a house in which a child may be given bed and 
board, kept reasonably clean, and sent regularly to school. It is, in its essential 
meaning, the creation of a home for the child’ (Memorandum on Boarding-out, 
Scottish Home Department, 1959). A great deal of thought has been given by 
child care officers to the choice of foster-homes, for following the introduction of 
the Children Act, 1948, many unexpected failures in boarding-out placements 
occurred. It is important that not only should the family background of the child 
and the circumstances which necessitated his coming into care be taken into 
consideration, but the age of and attitude to fostering of the foster-parent. 
Trasler (1963) described in some detail the reasons for failures in the boarding- 
out system and suggested how these might be avoided. Three individuals at least 
are involved in boarding-out—the child, foster-parent and child care officer. 
The natural parents, too, must be considered, for in most instances their affec- 
tion for their child is undiminished in spite of the circumstances necessitating 
their Surrendering the child to the care of others, and they will continue to take 
the greatest interest in their child while he is with the foster-parent. It is only in 
exceptional cases that the natural parents will be precluded from keeping !? 
touch with their child, 
doses en a La has assumed considerable importance has m 
abus — ne a or short-stay foster-homes. In some Db 
Jeol met "ir Pos care has replaced the use of reception centres, ecd 
aniy ashor Erie pE x s homes, for those children who are in care A 
a, Bhore E nd much success has attended this approach to short-ter : 
m fostering has also been used as a prelude to obtaining a more 
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permanent foster-home for the child who is likely to be in care for a considerable 
Period since it affords an opportunity of studying and assessing the child's 
requirements in a family setting rather than in the more artificial environment of 
à reception centre. In fact, some local authorities have abandoned the use of 
reception Or assessment centres in favour of short-term preliminary fostering. 
The method also has the further advantage of enabling several children in a 
family being kept together and giving each other mutual support and contact 
after the separation from their natural parents. 

The Boarding-out of Children Regulations (1955) and the Scottish Regulations 
(1959) govern all boarding-out by both local authorities and voluntary organisa- 
tions, and include provisions to protect the child, ensure his supervision, and 
make proper medical and dental care and treatment available, While both Regula- 
tions differ in certain details, they require that a child be medically examined 
before boarding-out, within a month of placing in a foster-home, and at regular 
intervals thereafter, a written report being submitted on each examination by the 
doctor to the boarding-out body, whether local authority or voluntary organisa- 
tion. Visitors appointed by the boarding-out body must visit each child regularly 
and submit a report after each visit on the child's welfare, health, conduct and 
Progress. It is also customary but not obligatory for boarding-out bodies to 
notify the health department of the area in which a child is boarded-out, whether 
for short-term or long-term care, $0 that the local health visitor may undertake 
the general health supervision of the child. ae 

In 1963, 52 per cent of children in the care of local authorities in England and 

Vales were boarded out but there were wide regional variations from over 8o 
Per cent in some areas to under 40 per cent in others. In Scotland for the same 
Year the national average was almost 60 per cent, a figure which has remained 
fairly constant over the years, the higher percentage being in keeping with the 
System of boarding-out practised under the old Scottish Poor Law. In both 
countries the number of children boarded-out by voluntary organisations is low, 
largely because voluntary bodies have specialised in residential homes for children. 
Boarding-out is not always the best method of care for every child. There i 
children with mental, physical or combined forms of handicap where, Heri y 

oarding-out is ruled out, while there are others whose needs are best satisfie 
by a communal life in a children's home and who would not make the progress 
they do if they were members of a family group. It is therefore not to be expected 
that the proportion of children boarded-out in either England and Wales or 
Scotland will continue to rise indefinitely. To maintain existing levels of boarding- 
out local authorities must constantly attempt to attract new foster-parents and 
the Central Office of Information produces from time to time brief films and 
appeals for suitable people to offer their services as fostersparents. In 1962 the 
Central Office of Information was responsible for a film A Sense of Belonging 
which gives a general picture of child care work, including the boarding-out 


aspect, ' ] 

Residential homes. These still play an important part in the rim aon 
and care of deprived children. In 1963, there were 1,145 local authority children's 
homes in England and Wales, of which 809 were small family group homes. 
Disturbed and handicapped children for whom it is impracticable to make 
àrrangements for boarding-out tend to be cared for in residential homes. In a 


342 CHILD HEALTH AND DEVELOPMENT 
4 


seris "isory Council 
MIO decere dire ui Ro iere qim 
on Child Care, attention was drawn to the su ol den bed baes oa 
who needed special supervision and treatment because of dis edem d 
andicap, and the hope was expressed that voluntary organisati ns. = 
RN i pin rn fey ae 
homes, might specialise in loo king a ter such c 3 : ohn sedens 
nisations already undertake this special work. Broadly speaki gd " 
cime fall into fairly well-defined types, and an rper leen, eripi 
several varieties of residential home is given by Brill and 5 os iem 
major types of home presently in use are reception pou ps das: ori. 
grouped cottage homes, larger homes of the institutional type, - auis ced 
ies and hostels. The conduct of all residential homes, x pem fen 
voluntary, is governed by Regulations (1951, England and Wales, 

1 ' te shi 
k^ centres. A report by the Homes Deeper ie: şt "e epee 
Advisory Council on Child Care, supplemented by a eins cine te of 
memorandum on children’s homes (1959) both dealt mat t y dra care fa 
reception centres, especially for those children who = itn as 2A deca 
long periods and where assessment of their needs could 3 cen sole 
ing-out or other arrangements for their care. But not all chi dre an EN. 
care need be admitted to reception centres for, as already pomes mo likely 
term children may be placed directly with foster-parents and even iat oat 
to be in care for long periods are probably often better assessed in a e - pii 
foster-home than a reception centre. Consequently, reception —— e iheif 
considered by many local authorities as being essential ig dite ue of 
system of child care. Nevertheless, the centres prove useful Hrs y ao 
case, such as those children already in care but who for one — muleifil 
must change their foster-homes and require reassessment before bei en at! 
placed in others, Some reception centres are specially built for A: "i ever 
are adapted houses, e.g., one of a group of cottage homes, a large aio between 
part of a bigger children's home. The reception facilities accommoc at ess bays 
fifteen and thirty children of both sexes. Separate centres are require ion Bt 
thirteen to sixteen years and for adolescent girls unsuitable for admiss saath 
ordinary reception centre for both sexes. At the centres the children rd honali 
necessary medical or other attention, The centres should be pleasant an languagë 
staffed by persons experienced in the care of children who are told in aR e 
suitable for their age and mental condition about their situations and pr Pi 5 
as far as these can be known. Arrangements for the observation and pé goce 
children vary, but generally case conferences are held at intervals and a officer 
by the medical officer, senior centre staff, children's officer or child care pe 
responsible for the particular child, with the psychiatrist and child i» ay be 
team as required. Outside social workers also concerned with the chil En that 
invited to these conferences. While the stay of some children may be shor Tat 
of others who are unstable or disturbed may be for several months while Ter 
ment is being carried out before a final decision can be taken HERE vadis 
future care, Reception centres may be used as ‘special reception centres’ fo 


s ch 
: 2: -oid sending suc 
custody of children under fifteen who are on remand so as to avoid sending 
youngsters to remand homes, 
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roca d — aea homes may AGGERE up to twelve children 
cs ens à ges a nging from two years upwar ds. The houses are usually 
ana bo n m a street, and suitably adapted for their particular use and 
i te could ue The children attend local schools and participate 
ust heise E :3 community. Sometimes a married couple of suitable age 
iiie ente " hie: children are in charge, the man going out to work and de- 
ditties i wi eisure time to the children. Ww hile there are certain inherent 
Nin n 4 scd group home situation, it can be accepted that if these 
Sübstitute 7 gm ed by good administration, such a home provides an excellent 
indien or oarding-out. Arrangements must be made for necessary relief 
e estic assistance for those in charge. 
sc. cottage homes. These consist of groups of cottages accommodating 
eid "eaa En enty children in each cottage, which is in charge of a housemother 
icones iui d a married couple. The whole group of cottages, which may 
ias oF ate from fifty to three hundred children of all ages, is under the super- 
sobna enna and his wife, who reside in a separate house in the 
. The sexes are usually mixed in the cottages. One cottage may be set 
attend loc another for sick children. Mostly the children 
Fin ocal schools and nursery schools, but if these are provided within the 
ihe Ps sometimes also with playing field, swimming bath and similar amenities, 
to S apre cottage homes merely form segregated colonies of children too large 
Md sorbed readily into the life of the local community. It is difficult but 
dildo to try as much as possible to encourage the children to mix with other 
dëgree "s the community and usually this is attempted, but a tendency to some 
nih of regimentation is inevitable and itis likely that such children’s homes will 
gressively disappear. 
à m un homes. These single homes vary considerably in size but most have 
aximal capacity of about fifty children, generally of school age, and of both 
e homes have come in for 


Sexe 8 2 
es, though some are restricted to one sex. Such larg 
justifiable, their critics often seeming 


ij adverse criticism, some of it quite unj 
regard the homes in terms of ‘Oliver Twist’, doubtless because they were first 
built under the Poor Law and by voluntary bodies during the second half of the 
nineteenth century. It should be borne in mind that there are many children whose 


Needs are best satisfied by a communal life and who would not make the progress 
e children in these larger 


‘oe if they were members of a small group. Th in r 
famil Ben allowed to mix freely among themselves but are divided up into 
emit oups of some six to twelve, each in charge of a house-mother who makes 
self nis special responsibility, gathering them together at meals which she her- 
dorn es with them, and at other times for stories, games, and at bedtime. Large 
off itories may be partitioned off for these groups, OF even each bed partitioned 
jee So as to give each child the feeling of having a room of his own in which he 

as a personal locker where he keeps his treasures. The house-mother sleeps in 
ler own room near the group. Accommodation is required for home-work and 
Other pursuits of the children. Space for indoor and outdoor play, with sufficient 


Equipment, must be made available. Contact with the outside world is as essential 
ped cottage homes. The larger 


in thi j : 
ko this form of children’s home as in the grou h 
mes are vulnerable to the spread of infectious disease and prompt action must 


e k 
taken when cases occur. 


aside as i 
de as a reception centre and 
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Residential nurseries. The growing trend against the use of oberg 
homes for infants and young children has resulted in less use being sue Eo 
residential nurseries for the long term care of these young children, thong e 
need nursery care. The tendency is to use the nurseries rather as rs s 
centres for children under five years. Some of these nurseries were built or 
purpose, others were adapted large houses. Save for the infants nara e 
who generally form a separate unit with their own staff, it is accepted heat 
other children should mix with each other and develop a close rélatindlig ia 
one or two members of the staff,. The children may live in groups of five ds a 
each group in charge of a trained nursery nurse helped by a relicf Ten dn 
staff who may share her time with two groups. The essential esee p en A 
nursery, large or small, is that each child should have continuity of a S d 
most two members of staff. Consequently, the staff-child ratio must be hig es 
least 1:2 for infants under eighteen months and 1:2] for those older. The apo 
for day and night attention, the risk of infection, and the task of wx n 
individual development of each child are problems mainly to be gur pou 
Office memorandum on the Needs of Young Children in Care (1964) 

ch valuable advice on the care of this group. onus 
"is unaccompanied child under three years may be accommodated E icd 
tial nurseries associated with National Assistance institutions save wit " t r ps 
sent of the Secretary of State or the Secretary of State for Scotland, and leon 
consent is also required for the accommodation of similarly sas RAO et 
children over three in these nurseries if the period of their stay exceeds four 
days. i amy 

pm Every local authority and voluntary organisation must do what —— 
to find suitable accommodation, either in hostels or lodgings, for young aped 
over compulsory school age and under twenty-one who have been — vin 
in children's homes or were boarded-out and are now employed or unde ems 
training. Some hostels are run by local authorities, others by voluntary o girls 
tions. These vary in character and administration and provide for boys a iioc 
but not both together. The youngsters may be left to their own devices us 
their leisure time but more often a warden or matron possessed of some pem 
standing of the needs of adolescents is employed to help to provide a — ud 
atmosphere, assist with social and recreational activities, and care for the 
welfare of the inmates. T 

Voluntary organisations play a notable part in making provision for d 
homes to which boys and girls over school-leaving age and who are in aa d 
character training are admitted. Instruction is given in such lor geo te 
farming, carpentry, laundry and domestic work, and both long- and short- 
trainees are accepted. ! n garei 

Holiday arrangements. The need for holidays for children in their c vins 
recognised by both local authorities and voluntary organisations and arranger tion 
of varied character are made for annual holidays of a week or fortnight's dura! 
to be afforded children who are boarded-out or in children’s homes. , 

Social activities. Social and recreational activities are essential in all child eh 
homes, and encouragement should be given to the children to join outside E ; 
organisations of their own choice. Suitable books, magazines and papers s E 
be provided. Voluntary agencies and private individuals contribute greatly 


ren’s 
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D sera 5s ndn in homes and undertake a variety of personal services. 
buie does re to individual children to visit private houses, a develop- 
cotes lagen ten leads to 'uncle and aunt schemes; entertainments and 
risp im Mes isits, eg. cinemas, local factories; birthday and Christmas cards and 
Taking e nt pes the homes by organising leisure activities; repairs to and 
although hice isits from parents, relatives and friends should be encouraged 
tag. Bb “i E ion must be exercised to prevent undesirable persons from visit- 
staffs of em ar have affection and sense of parental responsibility, the 
prestita cios - s homes can, by perseverance and understanding contribute 
un E a nging or restraining them. and so making it possible to re-establish 

ren with their parents (Lewis). 


Me i 
"i Yep arrangements. Arrangements 
doc "ac i d volun i i ies i 
or for each local authority and vi lu tary childrer 's home. His duties 1n- 


iiem medical care and treatment, but regular attendance at the home, 
iealifions T periodic routine examination of the children, giving prophylactic 
of the chil s ceping the medical records, and generally supervising the health 
Sita aij and hygiene of the home. It may be that arrangements are made 
NHS i practitioner to carry out the treatment of any sick child under the 
Pee sees w hile a medical officer of the local health authority undertakes the 
fe ae ae supervision and care. The advice of the medical officer of health 
deis vir in matters relating to infectious disease and generally he concerns 
ako be with all factors relating to the health of the children and staff. He will 
both A olved in the supervision and training of mentally handicapped children 
staff en in children’s homes and when they leave school. The health of the 
ment x. important, and they should be medically examined before appoint- 
Fire - an annual chest X-ray thereafter. 
service Oe sa These are important 1n c 
Den in d cer should be consulted, not only o i 
in he way of fire-escapes and fire-fighting equip! 
g fire drills. 

eo Local authorities and voluntary organisations alike recognise the 
Deme after-care, and both make provisions for it, in their schemes, which 
Vail a financial help in certain circumstances. F ull use should be made of the 
A E service, and the children’s officer or the representative of the 
after jen organisation should continue to advise and guide the young people 

aving the foster-parent or children's 


must be made for the appointment of 


hildren's homes and the local fire 
n the precautions which must be 
ment but also in conduct- 


home. 


Child Protection 


broad, unmarried mothers and widows 


s and their children, and widowers who 
make private arrangements for the care 


Nas parents such as those going à 
are sedi to work to maintain themselve 
of the he care for their own children, r ; 
direct ildren by placing them with friends, neighbours or strangers and make 
Other iab to these individuals for looking after the children. Any person, 
iic an a relative, who agrees to undertake for reward the care and mainten- 

€ of a child under school leaving age for a period longer than a month must 


Notify this fact to the local authority at least a fortnight before receiving the child 
e ing him. The children's officer will 


Or, if in; gem n n 
em b an emergency, within a week of recelv 
arrange for the home to be visited, and if it and the proposed foster-parent 
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are suitable, will sanction the arrangement under the provisions of the Children 
Act, 1958. A child so placed is called a 'foster-child' and the local authority must 
have him visited from time to time and the foster-parent advised regarding the 
child's well-being as necessary. In England and Wales in 1963 there were 8,038 
foster-children under supervision of local authorities, and 336 in Scotland. ; 

Local authorities are also responsible for the supervision of ‘protected children 
as defined in the Adoption Act, 1958. This supervision continues until either an 
adoption order is made or the child attains the age of eighteen. Some chilean 
especially illegitimates, are handed over at or soon after birth by their ae 
to foster-parents without payment. If these foster-parents make no subsequen 
application for adoption, no supervision is undertaken. Similarly, children 
entrusted to relatives, whether for reward or not, are not supervised by the local 
authority, though the conditions under which they may be cared for are un- 
satisfactory. 


Adoption 

Arrangements governing adoption have developed considerably since the ae 
Adoption Act, 1926, and adoption has now become an important pag ag 
life in Great Britain. The object of adoption has been described as ‘to mak 
nobody’s child somebody's child’. Sometimes parentless children hoardea-om 
by local authorities are adopted by their foster-parents, but of course not a 
deprived children are available for adoption. Most have parents to whom, gooner 
or later, it is hoped they will return when the circumstances leading to the brea x 
up of the family's life have been overcome. 'l'he number of children for adoption, 
therefore, is limited and most come from the ranks of the illegitimate, especialy 
during the first year of life. With increasing interest being shown in the medica 
problems associated with adoption a medical group was formed within the emo 
work of the Standing Conference of Societies Registered for Adoption in 19 * 
While membership of this group is restricted to medical advisors of one 
adoption societies, medical officers who advise children's departments of iate 
authorities on adoption matters are encouraged to participate in the group 
discussions without being members of the group itself, 


; ild 
The present legal System of the country permits of four ways of placing a child 
for adoption: 


- Through the mother or legal guardian; 

- Through a third Party, e.g. lawyer, doctor, private individual; 
- Through a registered adoption society; 

4. Through the children’s department of a local authority. 


Ww N= 


Generally speaking the first method is a poor one, as often the placing of T 
child is done hurriedly and without great consideration, the mother knows t 
adopters, and they lay themselves open to disappointment. Some of these adop 


| de o 
tions are, however, very successful. When the prospective adopters intimate ; 
the local authority their j i i : 


necessary three months’ probation period, help may be given by the authority 


aa X cannon take the place of careful initial assessment of child and adopri 
ISTR placing. The second method in the hands of inexperienced hire we a 
meaning individuals is also open to the criticism of unselected placing, but if it 1$ 
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carried out with care and understanding it can be a very successful method. The 
Hurst Committee (1954) did not consider it wise or practicable to prohibit either 
direct or third party placings but recommended that third parties should be 
served with notice of the application to adopt and be interviewed by the guardian 
ad litem, a recommendation incorporated in modern adoption practice. 

The best methods are through the agency of either a registered adoption society 
or local authority, Adoption societies, of which there are between seventy and 
eighty in Great Britain, are all voluntary organisations and require to be registered 
with the local authority. They are not permitted to charge for their services but 
may accept donations to their funds from adopters and others. Many have 
experienced social workers on their staffs, who give expert and sympathetic 
guidance and help both to natural parents and prospective adopters, and societies 
generally take considerable pains over placings. Children’s departments of local 
authorities are entitled to make and participate in adoption arrangements whether 
Or not the children concerned are in care. They, too, take great care in placing 
children, E j i 

The practical considerations of adoption can conveniently be discussed under 
three headings—the mother, the child, and the adopters. Reasonably satisfactory 
legislation is not in itself a sufficient safeguard unless it is backed up by an 
Intelligent and sympathetic administration. 

_ The mother. The mother is usually, but not always, the mother of an illegi- 
timate child. She must, on application to the adoption society or local authority, 
be seen by an experienced social worker and her problem fully discussed with 
her, She must be protected from hurried or panic decisions. Her reasons for 
wishing to have her child adopted should be ascertained and every effort made 
to help her to keep her child if her future prospects seem at all reasonable and 
Suitable arrangements can be made for the care of the child until the mother is in 
4 position to undertake it herself. The attitude to the mother must be kindly and 
helpful, otherwise she may be tempted to place the child herself. 

The social worker interviewing the mother must assure herself that the mother 
Appreciates the full implications of adoption— that the separation of mother and 
child following his adoption is final and complete. When a child is to be placed 
at the disposal of an adoption society or local authority the mother is furnished 
with a memorandum couched in simple terms explaining the effects ofan adoption 
Order. Attached to this memorandum is a certificate which the mother signs 
indicating that she understood the contents of the memorandum, and this is 
returned to the society or authority. After the child has been placed, and always 
Wien he is over the age of six weeks, the mother is asked to complete and sign 
a witnessed form of consent, the witness assuring himself that the mother again 
understands the full implications of adoption. This consent requires to be pro- 

uced in court as evidence. The mother may specify the religion in which she 
desires the child to be brought up. As a final stage the mother is informed by the 
Court before it hears an application for the adoption of her child and she then 
May with the court's agreement withdraw her consent. . . 

Medically, a careful history of the mother, and father if known, is essential, 
With especial reference to hereditary disease. A suspicious history demands care- 
ful consideration of her application. A complete medical examination of the 
mother is desirable, but not legally necessary, and this, including blood serological 
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tests for syphilis and a chest X-ray, may be carried out in the ante-natal period 
or at the time of application if this is subsequent to the infant’s birth. — 

The child. The child must be at least six weeks old before the mother a 
give her formal consent to his adoption and the minimum probationary ee 
three months only starts after this age. Consequently, it is the practice with T 
adoption societies and local authorities not to place a child with ms 
adopters before this age, but this is not necessary. A child may be placed ius 
he is six weeks old if the adopters are willing to accept the risk of the mo E 
refusing her formal consent and demanding the return of her infant. oe 
tion of the age at which a child should be placed is one of some T ra "n 
One group of workers argues that the mother is too little considerec B ad - 
work and that the six weeks’ period when she cannot give consent is m oe , 
that early placing means the denial of the accepted benefits of breast Mem A 
that the mother's moral behaviour is strengthened when she retains € e m 
a period, and that, at least in some instances, she can more sia a ag ‘a 
baby if given more time. The other group holds that early p pe inm 
facilitated by careful case-work with the mother ante-natally, iat E dis ve 
makes possible the continuity of welcoming care for the baby m a der 
mother the greater distress of parting with him when she has os Pi 
him, that some mothers prefer to part with their babies without sceing 2d 
at least soon after birth. Each case must be considered on its merits. 

Id always be placed together. . Po 
pc either a ios + kafhonity place a child he must be medically MH 
and a report in prescribed form submitted to them. 'This report is ater 7i is 
that required to be submitted later to the court when application 2? e iat 
made. This pre-placing report raises certain difficulties. Most Mec p ve 5 
the child whom they adopt will be physically and MENOR soimah T dx 
serological test for syphilis is required after the infant is six weeks S ir 
certificate may be completed before this time after careful pem di ord 
child who may then be placed, the serological test being carried out : : dh 
the child becomes six weeks old. The responsibility for ensuring that the a“ 
done and a report thereon obtained from the doctor rests with the gam: 
authority concerned. The examination should be carried out with the Aa talk 
present but if this is impossible she should be seen at another time an e Ke 
history obtained. Much of the obstetric history may, however, be best soug! 
from the doctor or hospital concerned with the confinement. 7 Esth 

Because of the views held on too early placing, the inability to obran iis 
mother's formal consent, and the need for the serological test after the er E 
Six weeks old some Societies and authorities favour intermediate placing Keil 
carefully selected foster-mother or in a baby home until the required me ae 
certificate can be satisfactorily completed and the child placed with adop s 
These baby homes must be small with a high staff-child ratio (1:2) so that ea 
child may receive individual mothering, bet 

Before application can be made to a court for an adoption order a furtl : 
medical certificate must be obtained and submitted along with the ae 
form, child’s birth certificate, mother’s signed and attested form of consent, e : 
medical certificate of the adopter's health. In direct and third party placings a 
one medical certificate is required, which must accompany the application 
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ad 5 í 
dnd ue e be ero believe that all examinations of children prior to placing 
Pme. -: : =; to adopt should be carried out by a paediatrician but the Act 
ing lactose dut : us. If anything abnormal is found in the child it is the examin- 
is not required - D inform the prospective adopters of the abnormality but he 
tiga. o express an opinion as to whether or not a child is fit for adop- 
jae Rb unt in a child does not cease after the child has entered the 
sonas : MS and by his advice and guidance he can give much help and 
Baari he a option situation is new both to adopters and child. A point 
bees hers: dre is that the child should, from an early age, be aware that 
adoptive vas bie "e the word adopted being used easily and with pride by the 
as he Bd iie The true situation will thus gradually be revealed to the child 
The s ces in age. 
authority io m Prespesrive adopters, on application toa society or local 
child. In Jm 3ntets iewed and full reasons obtained for their wish to adopt a 
sole umo ti canes their childless state is due to medical or surgical causes. The 
Wishes: IL wishing to adopt is love of children. This is fundamental. The 
last des LÍ pee be taken that the proposed adoption is not being tried as a 
grating % ds remedy for neurotic wives or in an effort to patch up a disinte- 
narriage in the hope that the child will remedy a deeper defect. Steps 
iate their obligations and duties 


ie to ensure that the adopters apprect io; i 
"Sponsk ] including a reasonable assurance of economic stability and social 
would sd while their age should conform as closcly as possible to what 
coul. te bly be the natural age of parents for the child. References from 
by or Us e eee will be required, while the adopter s home will be inspected 
Would be e f of the society or authority, and enquiry made as to whether it 
the societ g Eteimenital to the child to be placed with the applicants. In addition, 
report in y will, before accepting adopters, require a somewhat detailed medical 
doctor E each of them, and this report 1s submitted by the applicants 

after obtaining their permission to do so. There is, also, a legal obligation 


on 5 s f 
all adopters no matter by what method they obtained a child, to submit to the 
that each is ‘physically, mentally 


Court ; ie : Š 
e t a medical certificate on a prescribed form 
rs mally suitable to adopt a child’, the certificate in Scotland being 
-r ‘ 
ified ‘on soul and conscience’. 


Some Special Adoption Problems 

ug oe the older child. The older child, possibly illegitimate or orphaned, 
child o; we by relatives or friends without any difficulties arising for either 
ünknowa "peers: With the older child, however, who may be adopted by persons 
lea and unrelated to him, the placing is not an easy one. He may have 
ad be s of his own parents and his home which constituted his former world 
and andet be difficult for a time because he reacts against the new environment 
m. sit hard to fit into it. Consequently, the child should be carefully placed 
ide esi ngoai adopters who act in the first instance as foster-parents so that 
them p^ relationships may be established, leading in time to his adoption by 
saia ; or the child in a residential home, encouragement should be given to 
los € prospective adopters to take the child initially. for short outings to their 

» increasing these outings in frequency and duration until in time the child 
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might be taken for a holiday or for a period of stay in their home for a length of 
time long enough to get beyond the ‘best-behaviour’ stage on both sides, as a 
prelude to the final stage. Individuals who take older children require to be 
mature and well-balanced, and those who are most successful in their adoptions 
are those with a strong natural aptitude for loving the lonely child. As in all other 
adoptions, medical certificates in respect of both child and adopters are required 
and the child's wishes must be consulted if he is of such an age. In Scotland 
formal consent to his adoption must be obtained if the child is over fourteen 
years, or twelve years in the case of a girl. p 

Adopting the difficult child. Difficult children include those with suspicious 
or definite parental histories of hereditary disease or mental disorders, those born 
of an incestuous union or mixed parentage, those who are physically or mentally 
handicapped, and those in whom, especially among older children, various 
factors have produced maladjustment. A doctor examining such a child for 
adoption is bound to report the defects he finds and provided that the adopters 
know all that can be told them about the handicap of the child for whom they 
may wish to assume responsibility and they appreciate the difficulties which may 
arise, there should be no discouragement to the adoption. But there are few 
adopting parents who are willing and endowed with a quality of parental feeling 
which fits them for the care of a child with an acknowledged handicap. » 

The legitimate child. Recent press reports have given publicity to legitimate 
children being offered for adoption. Broadly speaking, parents of such children 
are widows or women unable to undertake the responsibility for a child without 
the husband's help and support, parents living in poor home conditions or with 
financial difficulties and who wish to have a fourth or fifth child adopted, young 
women, pregnant before marriage and compelled to marry the father, young 
married students, Sometimes these applications are made to adoption societies 
or local authorities before the infants are born, but in general there is a natural 
reluctance to accept these cases. : E 

The coloured child and child of mixed race. It may be natural that oon 
country there is some reluctance to adopt coloured children or children of mine 
race, but a small proportion of prospective adopters are prepared and willing a 
do so. Sometimes such children are placed by adoption societies and loca 
authorities for straight adoption, at other times a trial period of boarding-out 1$ 
felt desirable before a decision is reached regarding application to adopt. 

Research 

The Children and Young Persons Act, 1963, empowers the Secretary of State 
and the Secretary of State for Scotland through the Home Office and Scottish 
Education Department respectively to conduct, or assist others in conducting, 
research relating to the promotion of the welfare of children, the care of children 
by local authorities and voluntary organisations, and the adoption of children. 
The Act conrers similar powers on local authorities. 

H.: P. Tait 
Bibliography 


: Official Publications (H.M.S.O.) 
Adoption Acts, 1958, 1960. 


Children Acts, 1948, 1958. 


CARE OF THE UNDERPRIVILEGED CHILD 351 


i and Young Persons Acts, 1933-63. 
Buen and Young Persons (Scotland) Acts, 1937-63. 
OME OFFICE (1962). Children's Department. Child Care Officer Tra 
l'raining Council in Child Care. 
a (1964). Report on the Work of the Children’s 
Sue (1964). "The needs of young children in care." 
TTISH EDUCATION DEPARTMENT: Annual Reports. 
ER. particular that for 1963 (1964). 
(1963). ‘Prevention of neglect of children. 
. Advisoty Council on Child Care. (McBoyle Report.) 
(1963). “The child care service at work.’ Report prepared by 
Sinclair for Scottish Advisory Council on Child Care. 
MORE (1963). ‘Staffing of local authority children's departments.' Report by Scottish 
Advisory Council on Child Care. 
—— (1964). Children and Young Persons Scotland. Report of Committee on (Kil- 
brandon Report). Published in association with Scottish Home and Health 
Department. 


ining. Central 


Department 1961-63. 
‘Education in Scotland’, 
' Report of Committee of Scottish 


T. Burns and S. 


Other Publications 


um ^ and Tuomas, R. (1964). ‘Children in homes. 

Lus ; R. W. B. (1960). ‘Health in childhood’, p. 33: L 
"Wis, H. (1964). ‘Some recent studies of adoption. 

(Contains useful references.) 
INGAnD, N. E., Piatt, M. and Otpuam, B. (1961). ‘Family Welfare Centre.’ 

Mss rome and London: Butler and Tanner. — —— . . 

i aa A. M. (1964). ‘Adoption work of a Scottish society. 

Nati » 9. 

‘fee for Co-operation in Child Care 

e ureau. London. 

National L5 First Annual Report. . : "T 
em ouncil of Associated Children's Homes. ‘Child Care’, an excelle: 
beat ee publication. London. 

Aso ouncil for the Unmarried Mother 

Natio pamphlets in Information Series. . we 

am Society for Prevention of Cruelty to Children. Annual Reports. 
owes e: "The Child's Guardian’. London. 
Bienen Society for Prevention of Cruelty to 
Standi = urgh. 
Ane Conference of Societies Registered for Adoption. 
n excellent and valuable quarterly publication. Also issued are 

pen conferences held. . i 
oe (1963). “Techniques for the care of deprived children. 

,» 335. 


London: Gollancz. 
ondon: Pelican Books. 
* Child Adoption, 44, 17- 


' Child Adoption, 


blication ‘Introducing’ 


(1963): Pu 


and Her Child. Annual Reports. 


Also its 


Children. Annual Reports. 


‘Child Adoption.” 
full reports 


» Public Health, 


Chapter 15 
CHILD GUIDANCE 


Boru the title and the money to start in England what are known as Child 
Guidance Clinics, planned to deal with the maladjustments of childhood, came 
from the United States of America. This impetus arose long before the second 
world war, or ‘lease-lend’, were ever thought of, and it is easy to forget how 
much this country owes to her generous neighbour, for here was a gift made by 
the Commonwealth Fund of America which carried no conditions other than 
the natural and happy consequence of many exchanges of personnel. The first 
workers in the United Kingdom were trained as guests of the Fund at the New 
York Child Guidance Clinic in 1928, and financial support for the movement in 
this country was not wholly withdrawn until 1948 when many clinics were well 
under way. 

However, before the child guidance movement became organised in this way 
several clinics and hospitals, notably the Tavistock Clinic and the Maudsley 
Hospital, had facilities for treating children, and Dr. Hector Cameron’s pioneer 
work for nervous children, in the children's department of Guy's Hospital, left 
no doubt in the minds of paediatricians that many physical symptoms sprang 
from a nervous or neurotic origin, and were better treated if this were appreciated. 
Following the first world war, the impact of Freud's teaching in this country 
illuminated much that had previously been obscure in the origin of neuroses, and 
his theories led to an understanding of the nature of childhood neurosis. While 
these theories were debated and hotly criticised, and less freely accepted here 
than in the U.S.A., it was no longer possible to hold the view that neurotic 
symptom-formation was something which bore no relation to normal function. 
Perhaps in the last ten years the pendulum has swung dangerously far in the 
opposite direction, so that much stress and conflict is regarded as a symptom of 
neurosis rather than as the inevitable accompaniment of human development. 
True, the parents of today have to help children in their difficult adjustment to 
the pace of modern life, and they learn, as parents always have done, to buffer 
much of the conflict. It is important that we, as doctors, should help them in this 
task, guiding and participating rather than sitting back and giving didactic advice. 

All forms of therapy which try to correct maladjustment in the emotional 
sphere require such an understanding of the patient that treatment becomes far 
more of a participation by the therapist in the problems involved, than is the 
CASEIN physical medicine, and it is common therefore to speak of the therapeutic 
relationship. Much of the training of psychiatric workers in all spheres, not only 
in the medical field, involves an understanding of how to manage this relation- 
ship so that it becomes something on which the patient does not only lean for 
support, but which involves him in an act of singular honesty and trust in his 
therapist, to whom will be assigned many roles in the patient's fantasy. In this 
way, traumatic situations can be re-experienced in a safer setting, and accepted 
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in a more mature way. It will readily be appreciated that work of this kind takes 
time, and that not everyone wanting to do it proves capable of being trained in the 
art and the restraint necessary to undertake such work. Hence, it is usually found 
that child guidance clinics are understaffed, have waiting lists, and that there is 
an overall shortage of professionally equipped people to staff them. 

The term ‘team approach’ is often used in talking of child guidance work, 
for the reason that the complete team of staff for such a clinic comprises several 
as much of the work is psychiatric and diag- 


professional disciplines. In so far 
psychiatrist who, in addition to his 


nostic, the medical member of the team is a 
training in general (adult) psychiatry, will have had special experience in the 
psychological disorders of childhood. He may himself have come into this work 
from a paediatric training or he may have a paediatrician to consult with in con- 
sidering the psychosomatic aspects of his work. It is important that every child 
Sent for psychological help should have a physical examination from a paedia- 
trician (who may act in association with the school medical service) if his needs 
ATL be fully served. 

There may also be a non-medical therapist attached to the clinic and working 
under the general direction of the psychiatrist, who is thus set free from diagnostic 
work in order to undertake some of the detailed therapy which is likely to be on 
analytical and interpretive lines, using the child’s play and free expression of 
fantasy as the case material, analogous to the spoken material provided by the 
free associations of the adult psychiatric interview. 

The psychiatric social worker undertakes work with the parents often at the 
clinic and less often in the child’s own home, and while her therapeutic relation- 
ship with the parent may partake of the intimate quality described above, she 
may also have to manipulate skilfully her less deep contacts with the referring 
agency, or the probation officer, and indeed any other people who may confer 
With her on the case. 
. So far as the school and the teachers are concerned, it is likely the 
tional psychologist will be mainly responsible for making and continuing the 
Contact, since his work lies in understanding and testing the child's native 
ability, and seeing where his emotional problem is cutting across his adjustment 
Within the school. Educational psychologists are selected from those who have 
had experience and training in the educational field, and it is often an additional 
Part of the psychologists duties to act as adviser to the education authority 1n 


regard to all their handicapped children. 


These are: f 
f areas of work overlap, and of c! à 
child when he becomes a ‘case’. Not all children referred by a teacher as problems 


in the class-room will necessarily be referred by an educational psychologist toa 
child guidance clinic; some he may deal with in his own professional competence 

y an adjustment in classwork. It is unlikely, however, that a child referred toa 
Clinic for full service will not also have a careful test of his intelligence, since 
this is as much a part of estimating the nature of his difficulty as is ag eo 
In deciding whether a child needs glasses, or a urine test in an aoe pare 
fore the conference, when these different workers pool their ieri Ta 
Important part of child guidance clin k. It serves to bring a W! is y va = 
approach to bear on the whole child and the a rein 
9f symptoms is no longer regarded as the aim, Rather 


12 


that the educa- 


ourse converge, in any one individual 


ic wor 
and his problems, l 
ultimate therapeutic 
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aving a dynamic 
symptom is seen as truly a maladjustment, but pevarthe ins pasta i m 
value to the patient, which he uses in dealing with contlict, anc bon Daci 
afford to drop, unless the conflict itself is radically dealt with at PAP eatit 
A further use for the conference is in teaching and training. d usn Sam 
interview, whether based on play or on exchange of talk, can nes e ia pcm 
quite unreservedly in the presence of a third person, and the ethics o ie zd 
an observer, whose presence is unknown to the patient, is often gà F3 is inr 
may well hinder the therapist. Therefore, this work is rgo as pu dim 
form of apprenticeship and direct observation of work in diu » nåle under 
after a period of theoretical training, the worker is given a case w m posi d 
supervision, so that his material may be discussed in open Gon ferro riot 
his technique will be a matter of individual tutoring by whoever B € rerit 
his training. An outside worker, for example a probation officer or ei de 
school for maladjusted, may be invited to participate in such à con zx ees 
only so that the pearls of wisdom may be shared, but also in order to: we SE adi 
with practice and to ensure that any plan for treatment is or inp ey will be 
the knowledge of the situation available and shared by those whose job Ke act 
to steer it. This may seem a cumbersome, time-consuming and Ls o 
detailed approach; but in time spent it contrasts quite economically ied Gr 
enuretic who has attended monthly for a year or more without m «ill 
the ten-year-old who sits uncomprehending in the back row of a rin A 
unable to read, and making his presence and boredom felt in undesira E bm 
Since child guidance clinics will in the main deal with the problems M go d 
who are attending school, it has been the practice of a number of local ec ee 
authorities to set up such units, either independently or as part of the we Mor 
medical service, in the sense of sharing existing premises. With the coming © me 
National Health Service, these existing clinics have continued ipe B. 2 
majority of cases, the medical staff coming from the regional board, w i y jx 
lay staff, psychologist, social worker, speech therapist, remain as e peo Jd 
the education authority. In some places, however, the regional boards d by 
up clinics as part of existing hospital out-patient departments or sta dee 
personnel from the local mental hospital. In the survey of mental health E i 
made in 1946 by Blacker, he differentiated the clinic within the puo tici 
Service as a child guidance centre, and reserved the term Child Psyen for 
Clinics for services run exclusively by the regional hospital board, opes à 
example, a fully staffed clinic forming part of the out-patient department 
paediatric or general hospital. ++ was 
Arising from this distinction in administration and nomenclature, it V 
supposed that the more serious 


be 
case and any long-term therapy would 
undertaken at the hos 


pital clinic, while the educationally orientated (im 
would deal with the less severe case, and with those children whose prob rd 
lay in the educational sphere. This has proved an altogether too tidy and p 
view, if only because children's problems do not tend to be limited to uu 
particular operative field, whether light or severe and, because of their long s 
experience and establishment, many of the educational centres had better oe : 
than the National Health Service clinics (and to the ancillary staff they 0 : 
better pay) and they had also established local reputations and local uesa i 
for example with the juvenile courts. Thus, in operation both clinics and centre 


CHILD GUIDANCE " 
cE 355 


seek to cover the same sort of ground and get as good a staff as they can to do the 
work. Shortages remain, and therefore so do waiting lists. 

Since the 1944 Education Act, it has been obligatory for the education authority 
to recognise the maladjusted as a category of handicapped pupil, and to provide 
for his care and education as is required, and this has led, among other statutory 
provisions, to the recognition of a number of schools, as suited for the education, 
away from home, of maladjusted children. While some of these residential 
Schools have run for many years, giving particular help to those children whose 
homes have given them little or none, others have developed out of war-time 
arrangements improvised to deal with evacuated children. 'The education 
authorities are also responsible for a number of hostels where children who are 
found to be in need of this particular kind of help, can live, away from home, 
but in a small group probably attending the local day-school. The latest returns 
indicate that just over 4,000 maladjusted children* are receiving help by means 
of residential treatment in a school or hostel. 

Finally, it has been found that a small num 
degree of disturbance that only mental hospital care is suitable. These are the 
psychotics, and those who from an early age have shown grossly deviant develop- 
ment which yet remains distinctively different from that of the emotionally 
unstable mental defective. There are now (1964) twenty-one small units, with 
an additional seven accepting only adolescents, which are run in conjunction 
with hospitals, either hospitals for the mentally ill or borderline adults or 
mentally subnormal patients, or linked with a paediatric unit, These special 
units are however individually run, and usually geographically separate from 
the ‘parent’ unit. The pre-pubertal child, however disturbed, is not well served 
by the ordinary run of mental hospital adult ward. 

These varying forms of care can now be summarised. A parent, family 
doctor or teacher, recognising à behaviour problem which requires treatment 
Will refer the child with his parents to the appropriate clinic or centre. This 
may be an outpatient clinic at the local general or paediatric hospital, or a 
Service run from a neurosis centre or mental hospital. Or it may be a child 
guidance centre run by the local education authority and closely linked with 
the school health services. In all but a few cases the child and his parents vill 
be seen a number of times as outpatients although here and there inpatient 


hospital observation facilities exist. His treatment may cover à long period of 
time, but during it he will continue his usual activities at school, at home and 
with his friends, and his adaptation to this ordinary life will afford a valuable 
gauge as to his progress. 


In the few cases where it appears th 
of a complete adjustment, residential care in a specially chosen school or hostel 


may be recommended. While financial responsibility will be undertaken by the 
local education authority for such a recommended removal from home, there is 
no statutory power to insist on it other than by recourse to the juvenile court for 
an order, This distinction is an important one, since for the delinquent child, 
removal from home may reflect a degree of social failure and certainly failure to 


ber of children show such a severe 


at only removal from home will allow 


* This figure does not include children who are placed away from home zd he 
delinquents or in need of care, by the juvenile courts and under the supervision of the 


Home Office. 
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co-operate, while, with the maladjusted child, it remains a medical ge 
mendation to which the parents agree. Only in the event of the eee oy 
maladjusted child frivolously or maliciously refusing to co-operate : in den 
likely that a court order would be sought to enforce it. Were de M BE 
necessary, then the local authority would in all probability be — to ia ud 
guardianship of the child under a ‘Fit Person’ Order, so that proper cs ales 
treatment could be carried out. This procedure would have to go odes ai 
juvenile court and become a judicial order enforcing a medical eras ation, 
which would, if agreed to, be carried out by the local education author ay. "— 
But by far the greater number of child guidance cases remain as cal 
Co-operation by the parents, and their participation in every stage of ated 
is an integral part of it. So is the adjustment, often necessary, in adis ihe 
programme. Here the help of an educational psychologist closely aie de 
Schools may prove invaluable. Indeed in one Scottish city, help for ma ps ilic 
children is given almost entirely by and through the psychologists and ae 
schools and day-classes organised to deal with these problems. It is duri olly 
no child who is sufficiently troubled to need a clinic will be likely to adapt Y 2 ss 
successfully within school, A very high proportion of maladjusted children d of 
to be dull, when in fact they are educationally retarded and in dire nee “a 
individual help in school with their learning. It is sometimes difficult Ei by 
tinguish cause and effect, since a high degree of failure in school is like bay 
itself, to cause some degree of maladjustment, The development, particu E 
in London, of day special classes for these children has shown how often bes 
can respond to an informal approach in a small group where confidence Sis 
interest in work can be restored, As is usually the case in all adjustment work, t 


3 i : ; E han 
personality of the teacher undertaking such classes is of more importance t 
any specific methods., 


Finally, mention should be made of one fo iias 
and children which is still a relatively new development. In the antenatal wo 
and in lying-in wards, there is a unique opportunity to study the attitude o bee 
younger mother to her approaching confinement, She may prove to be E 
anxious for help in making a new adjustment. All her care in feeding, bathing a a 
changing the baby may be approached with a lack of confidence, while eee 
realising that much later trouble stems from the success or failure of this earlies 


; r$ 
rm of consultant service to mothe 


may want help and advice in d 


i E rni ; to 
settling down to an easy routine, l'elling a young mother how to feed or how 


ail when her difficulty relates to some failure ie n 
Psychiatric consultation, with further help availa "d 
ker, at this Stage, may go a long way to helping : n 
d confidence, and may prevent a state of cg 
er problems of feeding and of habit-training ca 
ive reactions. between parents an 


" " it. 
ble, just when a mother feels she needs cy 
It may even be that greater Security in regard to Physical care of illness in infan 


: ds 
d of tenderness and warmth which he nee 


NA 5 m ially 
Rass i or its physical value. Clinics based especial i 
in paediatric hospitals have a high Proportion of cases referred in the pre-scho¢ 


own nature (Soddy, 1960). A 
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years, and these cases would be missed in a service catering only for children 
of school age. 

Since child guidance clinics deal with situations and symptoms rather than 
With diseases, there is no very satisfactory classification of the conditions likely 
to need this type of investigation and care. The following, based on a classification 
adopted by the Child Guidance Council, and formerly used by many clinics, 
Serves to give some idea of the problems likely to be sent for advice and treat- 
ment to a child guidance clinic. 


NERVOUS DISORDERS 
Fears—anxiety, phobias, timidity, over-sensitivity. 
Seclusiveness—unsociability, solitariness. 
Depression—brooding, melancholy periods. 
Excitability—over-activity. 

Apathy—lethargy, unresponsiveness, no interests. 
Obsessions—rituals and compulsions. 

HABIT DISORDERS 
Speech—stammering, speech defects, aphonia. 

Sleep—night terrors, sleep-walking or talking. » 
Movement—twitching, tics, head banging, nail biting. 
Feeding—food fads, nervous vomiting, putting things into the mouth. 
Excretory—enuresis, faecal incontinence. 

Nervous Pains and Paralysis—headaches, deafness, etc. 
Fits—epilepsy, hysterical fits, loss of memory. 

Physical—allergic disorders, asthma. 


BEHAVIOUR DISORDERS 
defiance, disobedience, refusal to go to work or school. 


Unmanageable- 
‘Temper. . 
Aggressiveness—bullying, destructiveness, crue 
Jealous behaviour. 

Demanding attention. 
Stealing—begging. 

Lying and romancing. 
‘Truancy—wandering, staying out late. 
Sex difficulties—masturbation, sex play, 


Ity. 


homosexuality. 


PSYCHOTIC BEHAVIOUR 
Hallucinations, delusions, extreme 

EDUCATIONAL AND VOCATIONAL DIFFICULTIES — 
Backwardness—mental retardation, school failure. 
Inability to concentrate—day-dreaming, 


Inability to keep jobs. ] 
Speech disabilities—high frequency deafness, etc. 


withdrawal, bizarre symptoms, violence. 


inattention. 


FOR SPECIAL EXAMINATION 
Psychological examinations. 
Educational advice. 
Vocational advice. 


Court examinations. 
Admission to special homes or hostels. 


Placement in foster-homes. 
Adoption. 
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Such a grouping at least makes it possible for onc area to compare problems 
of incidence with another area, but often many problems co-exist in the same 
child, and clinics are increasingly tending to adopt their own systems of diag- 
nostic classification. No System of classification is likely to fit every point of view; 
for instance many would feel sure that an item such as 'refusal to go to 
school’ must be broken down into the episodic truant, the child with learning 
difficulty, and the more severely neurotic cases of school phobia (see Kahn, 
1964). 

In view of the close relationship between stages of development, and the 
emergence of emotional stress, so clearly shown in Chapter 9, it may provide 
à picture more realistic from the paediatric angle, if problems are considered in 
relation to the age at which they most commonly arise. i 

Infancy. Good, loving care and confident handling are essential if both 
parents and child are to grow together and learn from one another, From this 
indispensable relationship springs the child's capacity to love, because he has 
himself been nurtured in love, which in turn has sprung from the love of his 
parents one for the other, The human young do not die nowadays when they 
are neglected, or indifferently cared for, The antibiotics and the many ramifica- 
tions of the welfare state see to that, But the child of a broken home, or a Mese 
marriage, even of an immature mother and father, grows up in an atmosphere 0 
emotional poverty or tension which is likely to restrict his own natural develop- 
ment. He may become an anxious and forever seeking person who has not 
experienced abundance in safety, or he may become indifferent and what 
Bowlby (1951) has aptly called ‘the affectionless’ child. If he fails to respond he 
may go further and express hostility and cruelty in relation to those about him. 
It will be difficult for him to accept discipline as something worth having, and 
not as something imposed which he can only resent and resist. ‘There is now 
abundant evidence that the closeness and warmth of physical affection helps the 
normal tie of mother to child and that breast feeding is the natural wap 
of its closeness. The great fetish of early regulation of the infant, the value © 
controlled formulae in feeding, and leaving a child to ‘scream it out’ if he has a 
tantrum or a night terror, all impose an unnatural restriction on mothers. 
Fortunately, even when prescribed, many mothers had the sense not to become 
à slave to medical fads, It is easy enough however, to veer in the opposite direc- 
tion, so that every mother who has a difficult child comes to feel that she must 
at all costs give way to his demands lest she distort his personality. This is, O 
course, only likely to happen to mothers who need to be correct rather than 
natural, and who from their own insecurity prefer to 'go by the book 
rather than develop their own techniques. Fortunately, most parents do love 
their children, and making mistakes will not be too deeply regretted, but 


will be accepted as natural in any process so varied as normal human de- 
velopment. 
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quality of the fundamental early relationships; if these are firmly established, 


then they will survive the battles encountered here. 

These conflicts can be ranged around three major adjustments which the 
normally developing child is likely to meet. First, he must not only be actually 
weaned, but emotionally he must achieve a measure of independence, finding 
himself as an individual, and forging new links with his father and his mother 
in so doing. Secondly, as an individual, he adventures into a more or less 
dangerous and delightful world. Every step he takes may give him new con- 
fidence, yet may take him nearer the ordinary dangers of fire and water from 
which he will be lovingly (and not frantically) shielded. Thirdly, he may well 
have to accept and understand the coming of a new baby to succeed him, besides 
enlarging his social world to include other adults and other children who will 
claim. his attention and perhaps come between him and his immediate source of 
Security, Threaded through these basic patterns of growth is the enormously 
swift upsurge of new skills, each bringing with it fresh demands. ‘Say please’— 
mind the door'—'give it to Johnny'—'eat it up'—'go to sleep like a good boy’. 
A most confusing medley of injunctions will greet him, not to mention the 
complications which his own inexperience brings to him. One has only to watch 
the alarm and discomfort of such a child when something he does or says is 
greeted by a shout of laughter to realise what is meant by the hard-worked term 
over-sensitive’, Reference to the above table will quickly show what a multi- 


Plicity of symptoms belong to this age. 

This concept may help to explain why a se 
may have such a devastating effect, since that normal source of security and 
shelter is sought many times a day. The most dangerous effect of separation is a 
kind of freezing of emotional response, and a blunting, which may be permanent, 
of that sensitivity which, like the antennae of an insect, serve to guide the toddler 
in his explorations. 

The schoolchild, who has come through this stormy passage without undue 
setbacks has some measure of confidence in himself, and is ready to go ahead 
to a more deliberately fostered phase of learning and intellectual stimulation. 
The age of school entry being earlier in this country than in many others in 
Europe and in the U.S.A., leads to an extension of nursery school ‘learning-by- 
play’ methods in the first year or eighteen months. At seven he enters the junior 
school and learning becomes somewhat more formal. The intellectually gifted 
child forges ahead, the dull child falls back, and the neurotic child often begins 
to show signs of strain at this slightly increased pressure. The child who through 
illness has missed a lot of school is also apt to show his confusion resulting from 
missing the fundamental groundwork. Maladjustment is precipitated rather than 
caused by school difficulty, since the pattern of the maladjustment, whether 
shown principally as anxiety, or as aggre: psychosomatic disorder, 
will in most cases have its roots in the earlier emotional ties. ] 

The adolescent may in fact recapitulate many of the conflicts of the two- to 
four-year-old stage, and the more so when conflict has been bypassed and left 
unresolved in this carlier phase. The moodiness and secretiveness, the fluctuations 
in self-assertion and dependency mark this second war of independence, from 
which should emerge the fully matured young adult with normal heterosexual 


interests and ready himself to become a parent. 


paration from home and parents 


sion, or as a 
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Psychosomatic Illness 


While any combination of symptoms can manifest itself at any age, there are 
some conditions which seem to bear landmarks of their own, independently of 
the age at which they occur. It is not always clear why some children appear so 
readily to substitute physical manifestations for psychological difficulties. 

There is the occasional ‘gain’ from illness, whether this results from an escape 
from intolerable situations as in the morbidly shy child who is ill before his 
entry into a new school, or the favour of individual maternal concern. Other 
psycho-physical disorders seem to link more closely with an immaturity pattern, 
as in a return to enuresis or encopresis. The allergic group are often volatile 
and unstable children in other ways, with autonomic over-reactions. But they 
are also very often ambitious to the point of being perfectionist in the dissatis- 
faction with self. The combination of obsessional meticulousness with hard 
driving self-criticism is well known in the adult ‘ulcer-type’ and seems also to 
go with the personality make-up of cases of ulcerative colitis. These children 
seem sometimes to control their excesses of feeling, whether of despair or of 
hostility at the expense of their own bodies. When they appear placid, it has 
often the appearance of an hysterical ‘belle indifférence’, as if feeling were taboo 
but illness regrettably inevitable and patiently borne. 


The Physically Handicapped 


Rather different from this is the problem of the physically handicapped 
child, whose approach to life is complicated not only by his personal disability, 
but also by the attitude of those caring for him. Mostly he will have had long 
periods of sickness and hospitalisation, so that school is at best an incomplete 
experience. The handicap itself may block the approaches as in the deaf child 
who fails to acquire normal speech, or in the overall handicap of cerebral palsy 
which at its worst can prevent almost every activity from its normal consumma- 
tion. In the child who has never known normal function, the developmental 
unfolding may be so grossly disturbed as to be mistaken for mental deficiency. 
In others the drive to overcome the handicap may lead to a kind of ambition 
where every reasonable plan is scornfully discarded for others relating more 
and more to a compensatory kind of fantasy. Such children can be literally driven 
mad, to take refuge in a psychosis, by over-zealous therapists, just as they ean 
be left isolated in fantasy if not enough effort is made to help them link imagina- 


tion to performance at however simple a level. Often parents will mistakenly 


feel that some hospital or institution will provide a magic cure, and long separa- 
tions are endured with the result th 


at the child becomes a stranger to his family. 
Alternatively, over-protection may lead to abilities lying fallow which could be 
developed. In all these cases, many of them incurable, a careful assessment of 
latent intelligence and psychiatric evaluation will enable a fairer assessment to 
be made. 


The Proper Use of the Child Guidance Clinic 
It is obvious that if all this clini 


consultation service which may 'feed-back' into the special school, the paediatric 
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hospital, and the residential institution. For this reason, the value of early con- 
sultation for expectant mothers and at the welfare centre is stressed. Nor should 
the principles of psychologically sound upbringing be the sole responsibility 
of those who are psychiatrically trained. The mental health of children depends 
primarily on their parents; but teachers, nurses, and doctors all contribute their 
share, and require some experience of these principles in their professional 
education and training. Where a psychiatric department exists, it must be 
available both for its practical contribution and to be shot at when it takes refuge 
in esoteric profundity. 

The medium of the conference is readily available and critical discussion of 
the meaning of symptoms and their value to the patient is rarely wasted. Care 
in diagnosis, and time spent on taking a history can be given in most outpatient 
departments nowadays, and a great deal of preventive work is already undertaken 
there, This should be the aim rather than the notion that all psychiatric material 
must be the province of the psychiatric team. The possibilities of united paediatric 
and psychiatric teams has hardly been explored, and possibly the greatest 
deficiency which remains is in the training of medical students. For the young 
doctor it is of the utmost value that practical knowledge of normal development 


should be linked with experience in the common deviations therefrom. 
MILDRED CREAK 
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Chapter 16 


VOCATIONAL GUIDANCE 


THE term Vocational Guidance (or Vocational Counselling in the p da 
normally reserved for the procedure used by those who m ES 
time advising on careers, who tackle the problem in a Systematic Gi idee 
the basis of whose theory and practice is a psychological one. These i ra as 
advisers may be psychologists, or they may be youth employment offic 


tional guidance with research investigations. The practice of vocational ee 
at the National Institute of Industrial Psychology incorporated certain | we ife 
which, although there have been considerable modifications in detail sinc 
1920's, remain essentially these: : "T" 
e parents, on deciding that their child needs vocational guidance, n 5s 
touch with the Institute, A vocational adviser is allocated to the case E Es 
immediately asks for reports from the head of the school and if possible. pai 
the form teacher and the house-master, The parents, too, are asked for ee d 
report giving health history, development, special interests and similar — 
tion. (Some very useful reporting forms, which really do help the DE 
have been developed over the years.) The child then comes to the Miner 
preferably accompanied by the parents, who can enlarge on any of m m th, 
provided in their report. The boy (or girl) is interviewed at considerab ele P 
fills in questionnaires on his interests, hobbies and preferences and wein 
Several tests, Nowadays, and particularly as a result of the research pene! 25 
out on service men and women during the war, tests tend to be doin 5 
these factors: general intelligence, verbal facility, mechanical Md 
Spatial perception and attainment in English and mathematics. (Ela icum 
performance tests involving the use of complicated apparatus give disappoin ) 
ingly small additions to the material gleaned from the pencil-and-paper e e 
By this time the vocational adviser will normally be in a position to formu wal 
and discuss with the boy some suggestions of possible jobs. The vocationa 
adviser then drafts his report which is discussed with the boy and his parents, 
preferably at another visit rather than by correspondence, e 
The vocational adviser will have been able to form a clear, and in most mo 
an accurate, picture of the child. (He wil] Probably have found it helpful zl 
collect his material under seven headings: physique, attainments, en 
intelligence, special aptitudes, interests, disposition and circumstances.) He bt 
also have at his finger-tips or in handy references very considerable informatio! 
on careers. What is just as important, and Scientifically even more important, 
362 
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dis prim considerable body of evidence indicating which kinds of jobs are 
i re, or less, suitable for people possessing certain characteristics. This no one 
nas in any clear-cut form. There are some obvious negative indications—for 
$ ^ that a very shy person would probably not do well in, or enjoy, careers 
m ee 2 people whose intelligence is below average would have to 
min Ec y to get any kind of university degree; and so on. On the 
aoad elenii E e indications tend to be less obvious they wander away from 
Re eeu, m : a idity. The nearer a person gets to being avery good all-rounder, 
Standard a cult is the task of the vocational adviser. ‘The validation of job 
littl an s is not an easy matter and it is scarcely surprising that comparatively 
aee progress has been made. Two current research attempts sound hopeful. 
Che first is to find the ‘critical requirements of the job’ and this involves dis- 


covering the reasons for people failing in it. One could thus hope to arrive at the 
al characteristics to particular jobs or groups of 


relev H 
elevance of particular person 
e second approach is to try to discover 


Ts which a re psychologically similar. Th 
he ranges of intelligence, attainment and background of people already doing a 


Certain job: the minimum of these indicates the minimum standard for that job. 
It is plain that it will take a long time to cover an important part of the occupa- 
tional field when one considers the difficulties. First, there are very few research 
Investigators, Second, firms are, understandably enough, not eager to allow 
Psychologists to test, interview and collect detailed personality descriptions of 
their employees, nor are they often willing to disclose which of these employees 


m bad and indifferent at the job. : nm " 
National aspect of vocational guidance (as practised by psycho ogis i ai : 
scientif, Institute of Industrial Psychology or elsewhere) ak neatly € 
guida BS dt should be, it is fair to ask where the scientific basis 0: -— 
space” is to be found, There are two aspects, one global and the other Ei y 
up-i c, which have been validated. The global approach has been to follow 
ter ne youngsters who took vocational advice and compare their success (in 
è ms of satisfactoriness and job satisfaction) with (a) that of the youngsters 
Who did not accept the advice and (b) that of control groups of school- 
leavers who were given no tests Or long interviews but who had been 
given vocational advice on the usual basis of scant information. The p 
Success of those who, after full vocational guidance procedure, follow the 
i has been clearly demonstrated by several investigations. The more 
Specific aspect of vocational guidance which has been submitted to validation 
niis testing of the tests. Reputable vocational advisers use only those aptitude 
tests Which have reasonable correl riteria, the criteria usually 
taking the form of performance in jobs wh quire that particular 


aptitude, 
ü The Youth Employment Service. Before 1948 ra 
Ex leaving English local authority schools were entitle 
Vocational guidance from the juvenile employment © NC 
called) of the local education authority. The rest were in areas where orem! 
us Labour was responsible for this. In Scotland, only one coge i sensed) 
Edinburgh) and in Wales only three (Cardiff, Merthyr Tya h ien onsibility 
exercised these powers; the rest of Scotland and Wales was the resp 


of the Ministry of Labour. 


ations with ¢ 
hich appear to re 
ther less than half of 
d to receive some kind 
fficers (as they were 
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In 1945 the committee on the juvenile employment service under the chair- 
manship of Sir Godfrey Ince was set up with the object of considering measures 
necessary to establish a comprehensive juvenile employment service and to make 
suggestions for a practicable scheme. The greater part of the report of this 
committee (generally referred to as the Ince Report) was embodied in the 
Employment and Training Act, 1948. The most important provisions of this 
Act were: 

(i) Local education authorities were to be offered a last chance to take over 
responsibility from the Ministry of Labour; 

(i) The grant to local education authorities from central funds for the 
running of the service was to be considerably increased; 

(iii) A Central Youth Employment Executive was to be set up to help, inspect 
and supervise the working of the service throughout the country. 

In fact, as a result of the offer, many more local education authorities accepted 
responsibility for the Youth Employment Service (as it has come to be called) 
and the majority of school-leavers are now in areas covered by their vocational 
guidance staff. 

Where the local educational authority is responsible, the youth employment 
officers are members of the Director of Education's staff and their offices are 
housed in buildings of the local authority; in the Ministry of Labour, the youth 
employment officer is a civil servant on the staff of the Exchange Manager, and 
his office forms part of the Labour Exchange. The youth employment officer, 
whether education authority or Ministry of Labour, (a) reports to a local com- 
mittee composed of representatives of the local education authority, employers, 
teachers, workpeople and others interested in the welfare of boys and girls, and 
(b) is helped, inspected and supervised by the Central Youth Employment 
Executive. The staffing of a local youth employment service is usually of the 
order of one youth employment officer for each 600 to 1,000 school-leavers 
annually. In cities the officers are usually in one bureau, in counties they are 


The procedure, although not standardised, follows a pattern which had been 
advised by the Central Youth Employment Executive, The headmaster of a 
l sends in to the youth employment officer an 
ol-leavers that term. The officer visits the school 
he assembled children, He advises them to think 
matter with their parents, he runs over the kinds 
al jobs—and announces that he will be back to sec 


ntries: a statement of the pupil's good, average, an 
y on a three-point scale; a statemen 
of any other achievements; a report on 
n anical; a statement of the pupil's health, e.g. vitality, 
The teacher is ready to supplement this orally when the 
ment officer consults him. At the interview with the child the 
Yea teacher with him and/or a parent. Some officers see the chil 


youth employ; 
officer may ha 
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first and have a consultation later with teacher and parent. At the interview, the 
officer hopes, in about ten minutes (the average time he can allow himself) to 
round off the picture of the child and to come to agreed conclusions about the 
type of work to be sought.* 

No definite vacancy—this job, that firm—is offered on this occasion; it is at 
a further (very short) interview at the Youth Employment Bureau that the 
youngster is told of particular vacancies. The vacancies are obtained from 
employers who are, however, not obliged to notify them to the youth employment 
officer, nor need employers fill them via the Youth Employment Service. It will 
be seen that the success of the youth employment officer is to a large extent 
bound up with the confidence that employers have in him and this, in turn, is 
dependent on the efficiency which the officer has shown in the past. The employer 
is under no obligation to take any of those who have been selected by the youth 
employment officer as ‘possibles’; he may reject all of them and fill the vacancy 
from some other source. 

When the school-leavers are settled in their jobs, the youth employment 
officer has the continuing responsibility of trying to keep track of them until 
they are eighteen. This review of progress is carried out by various methods, 
e.g. by holding open meetings when all are invited to call in, by correspondence 
and by calls at their places of work (although the last is discouraged except in 
Special circumstances). The progress, if it can be called that, of the ‘grass-hopper” 
is, of course, constantly under review, without any special effort on the part of 
the youth employment officer—but neither he nor his more stable contemporary 
is obliged to use the service or to accept any vocational advice offered. 2. 

The shortcomings of the service are, in the main, due to financial restriction 
but some are caused by other factors. The chief limitations of the efficiency of 
the official vocational guidance service for school-leavers are these: 

1. T'he absence in most schools of a clear policy of, and procedure for, 
collating material on the child which would be useful to the vocational adviser. 

2. The limitation imposed by the Employment and Training Act on the 
nature of the material which can be passed on to the youth employment officer. 
For example, the teacher is not allowed to record in writing anything about the 
child's personality, temperament, background, and interests. " 

3. The absence of test results from the standardised report form. This 1s not 


due to limitations imposed by the Act, but more to (1) above and to scepticism 


about the value of tests. 2. E 
4. The inadequacy of the ten-minute interview at the school. This is basically 
a staffing problem and a result of the speed with which youth employment 
officers must operate to cover their assignments in the allotted time. 
5. The almost complete absence at the centre (C.Y.E.E.) of a research 
outlook. It can be argued that it is the function of the universities to carry out 
research, but it is unfortunate that, for example, no large-scale follow-up is 


being sponsored by the C.Y.E.E. ] — 

6. The inadequacy of the ‘coverage’ of grammar schools in England and senior 

secondary schools in Scotland. To some extent this 1s due to shortage of staff 

i ; the Ce Y Employment 

* Excellent pamphlets on careers are provided by the Central Youth Employm 

Executive, and Santh employment officers often supplement these by compiling job- 
descriptions of trades and professions within their own area. 
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in the youth employment service but it is also, in some cases at least, a reflection 
of the attitude of the heads of these schools to the youth employment officers. — 

Looking to the future, the kind of vocational guidance service required to fit 
the needs of our school-leavers might be outlined as follows: 

I. Secondary school organisation would allow for staff and time to collate 
on each child material which would be relevant for vocational guidance. This 
material would be recorded in a systematic fashion, preferably on a cumulative 
record card. This would provide a useful basis for continuous educational 
guidance throughout the child's School career. As aids to both educational and 
vocational guidance, tests would be given at certain points in the child's school 
life (possibly at seven, ten, and fourteen years) and their results recorded. . 

2. At the beginning of the school-leaving year a careers master or mistress 
would show increasing interest in the child's records, would get to know the 
parents and their wishes and hopes, and would have throughout the year several 
formal and informal interviews with the child. He would also be responsible 
for careers information (books, pamphlets, films) and for arranging visits to 
places of employment, where this is not already done for ordinary educational 


3. Well before the child was due to leave, the careers teacher would have, in 
most cases, clear ideas about the kind of job for which the child appeared to be 
suitable. In other cases, he would have agreed with the parents, headmaster and 
child that the best guidance to offer would be for the youngster to remain at 
School, or transfer to a more specialised educational institution; in other cases 
again he would be doubtful about what kind of advice to offer and would present 
the whole picture to the youth employment officer in the hope that together they 
could find a solution. Whatever the Stage reached by the careers teacher in his 
Preparatory vocational guidance, the youth employment officer could best 
employ his limited time at the school by briefing himself with the information 
garnered by the careers teacher and discussing it with him, The officer would 
certainly need to interview the child at school, if only to get to know him and 
because he has to have subsequent dealings with him; but he would not have to 


Vocational guidance at Industrial Rehabilitation Units. The Ministry 
Service has twelve Industrial Rehabilitation Units in 


Who have been ill, injured 


= woodwork, engineering, arts, crafts, gardening and gymnastics: no vocationa 
training is given. In addition to the Occupational supervisors and the remedial 
aes dar team of five who are particularly concerned with assessing ue 
vir chase d B M de or training. These are: the Rehabilitation Officer (W a 
fe waar: ho o i Officer (who attends part-time), the Vocational Office 
Soon sies fa isablement Resettlement Officer, and the Social W pes 
of arithmetic, m ee en two intelligence tests, and tes 
s OLN mechanical information and spatia 
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perception. They are interviewed, usually in the third week, for about an hour 
by the vocational officer who normally has at that time reports from the medical 
officer, the occupational supervisor and the social worker. Towards the end of the 
course the recommendations for employment and training are discussed at a 
meeting of all five members of the team plus the Chief Occupational Supervisor. 

Phe recommendations are based on all the information available. 

_ Other vocational guidance centres. Rofley Park, an independent rehabilita- 
tion centre in Sussex, and the Belmont Hospital in Surrey, are doing work 
similar in nature to that of the Industrial Rehabilitation Units. 

Most university departments of psychology give a little time to vocational 
guidance, but only London (Birkbeck and the Institute of Psychiatry), Liverpool 
and Edinburgh have developed it to the point of having staff and time clearly 
devoted to this part of the applied field. In these four university departments 
Yocational guidance practice is integrated with teaching and research. Research 
is being concentrated at present on four problems: (i) the reliability and validity 
of interviewing; (ii) classification of careers into psychologically realistic cate- 
Bories and levels; (iii) criteria of job satisfaction and satisfactoriness; (iv) the 
employability of the feeble-minded. These, together with large-sample oe, 
of groups given vocational guidance within the Youth Employment Service, 
are the chief current research needs. Development work is also under way on 
(a) the building up of batteries of cheap and valid aptitude tests, and (b) job- 
description methods which can be easily used by youth employment officers: 


Summary : 
Vocational guidance as a systematic procedure with a psychological basis has 
existed in Great Britain for only forty years or so. It began with the National 
Institute. of Industrial Psychology which continues by training courses and 
Conferences, by research and publications to develop its study and practice. 

he main elements in the procedure are these: reports from whoever is in a 


iti B . n 7 bu- 
Position to know the y zell; tes ticularly of intelligence, voca 
nc ngster well; tests, par y k k 
rehen E attainment in English and 


ary, mechanical comprehension, spatial perception and tod 
mathematics ; questionnaires and attitude scales; interviews and, pum: e 
On possible careers with parents and child; a detailed report oe ditt 
mendations. Follow-up has shown that the overall procedure has a ig s iud 
à The largest ‘official’ vocational guidance system 1S the Y outh mp s dis 
Service, run in some cases by the local education authorities, in others by : 
Ministry of Labour and National Service. The procedure has these pine 
istics: a talk to school-leavers by the youth employment officer; a call, wee 
at the school to receive a report on each child; a discussion with the teache T 
then short interviews. At this stage he usually formulates a general ips ich 
tion which he makes more specific when the child calls at the ¥ outh Emp EU 
Bureau, He continues to exercise a certain measure of superino aven i 
leavers until they are eighteen. The whole procedure could Reston 
Improved by the school staff playing a stronger part in the preparatory 


3 S hool. 
uid fore the x ; fficer appears at theeeuoa 3 
Se ange belle the Sant employer © dene guidance with rehabilita- 


Industri: P ania se Ling 
al Rehabilitation Units combine Sil carey 
i B al carry out 
tion for industrial casualties. Roffey Park and the Belmont Hospital carr) 
similar functions. 
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A few university departments of psychology combine vocational guidanc 
practice with teaching, training and research, 
Denis McManon 
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Chapter 17 


PRESENT AIMS AND PROBLEMS IN EDUCATION 


our religious, political, and social allegi- 


Our view of man's nature and destiny, 
whether we work with hand or 


ance, our economic status in the community, 
brain or both, the technological advances and the political and international 
tensions of our age—all these influences will have some bearing on our aims when 
we consider the education of our boys and girls. Very often, therefore, the 
educational aims of a particular individual are by no means the result of a cold 
examination of community needs; too often they are the offspring of subjective 
thinking tinged even with class and personal prejudice. Nevertheless, in all 
modern democratic communities there is one principle concerning the education 
of the young that has now won general acceptance: this principle is summed up 
in the phrase ‘equal educational opportunity for all’. 
The almost universal acceptance of this principle, adopted by every political 
party in Great Britain as essential for ensuring the full use of the human resources 
of a democratic community, was the result of what Sir Fred Clark has described 
as ‘the massive social movement of the last two generations’. The principle was 
re-affirmed in the White Paper of 1943 0n Educational Reconstruction, issued to 
stimulate discussion on the momentous Education Bill of 1944: 
e in putting forward the reforms described in this 
appier childhood and a better start in life; to 


ensure a fuller measure of education and opportunity for young people; and to 
provide means for all of developing the various talents with which they are endowed 


and so enriching the inheritance of the country whose citizens they are." 


eqs E 
The Government's purpos' 
Paper is to secure for children a hi 


a nation’s educational purpose two characteristics 


In this brief statement of ual p À i 
and the child is recognised as a potential 


are to be noted: it is ‘child centred’; 
citizen. o 
But what kind of world is the child to inherit and serve? It is important to 
he sort of world we live in profoundly 


answer this question for, as we have seen, t v d t 
dmit, children are born into a 


affects our educational aims. To-day, we have to à 1 rn 
very disturbed and disturbing world. We have exchanged social stability and 


spiritual certainty for social mobility and intellectual uncertainty. We know so 
much but we doubt so much. Scientific and technological advance have brought 
us closer together but they have also made us more dangerous to each other. In 
the sphere of government the tentacles of the state have steadily invaded areas 
of our existence once regarded as private enclaves of personal judgment and 
action. In the realm of social and industrial organisation, units tend towards 
hugeness; the conveyor belt has superseded the craftsman’s tool; the individual 
is removed steadily further away from the centre of decision; men are treated 


increasingly in categories rather than as individuals. T hese are conditions by no 
means conducive to the exercise of personal responsibility, but rather to the 
369 
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increase of tension and frustration. Moreover, it has become obvious € dmi 
the patent virtues of the welfare state lurk debilitating influences that jen don 
be watched: ‘You provide the baby; we provide the rest' is a not too : € 
slogan for difficult times. Finally, it cannot be said that the prevailing A a bond 
in morals provides adults with the solid moral convictions that woulc iie at 
them to steer their children confidently through the snags awaiting them ne : 
they leave school. A student of the juvenile courts will have noted that e dual 
parents and children morality is merely a device for keeping out of the hands 
the police, : 

en we must count our assets, First among these is the increased ode 
among all sections of the community of the paramount importance of ue ge 
Central and local governments, with, perhaps, varying intensity of zeal, “td 
determined to rid national education of its ‘trail of cheapness’; and the chi 4 
stands four-square in the picture, There is our vastly increased knowledge, má 
of the human heart, but of the human body, of the human mind and homes 
society, And there are all the agencies, potentially good even if open to iru 
contributed by science, all close at hand for the service of children, not leas 
the radio and the cinema. That, then is the sort of y 
welfare of our children. "-—71 

It is fortunate that in most democratic communities the theorist and m. 
tioner in education can work amicably together, It is, for example, most es 
ficant that in plans for the reform of Scottish secondary education, issued x . 
Advisory Council for Education in Scotland in 1947, the authors should preas 
their quite practical recommendations with words like these: 


i i an for the 
vorld in which we plan for tl 


"The term "Christian Democracy’ 
than any other it summarises the 
task of the secondary school. 


- sr perhaps 
' holds its own ambiguity: yet better n 
ideals that have governed our thinking abou 


Pena : re than 
For Christian education means much more dives 
- H n » "ui : 2 € i 
finding a place in the curriculum for religious and moral instruction. It inv 


acceptance of a doctrine of human nature which courageously applied will deigr 
mine priority of aim in education, or better still reconcile seemingly Coolin AR 
aims; it must enter into all debate on the content of schooling; and, above a d 
decisively establishes the child as an end in himself, requiring an approach to h 


S s A k E TP " vard 
which is patient, Persuasive, and at every point respectful of his growth tov 
personality." 


If the report had left the matter there 
Whether there is not a social 


But the authors were well ay 
exists and must be resolved, 


we should have reasonably asked 
as well as an individualistic reference in education. 
vare that the conflict between individual and socicty 
in so far as it can be, They continue: 

xcellence we are led to ask how does tho 
immediately brings back all the up 
doctrine of self-realisation seemed for a moment t 


n eir 
Y must be that selves can develop only in accordance with th 
t their nature is Social." 


y in community: the situation is reciprocal: 
; and a good Society helps to make good men. 
t sound thinking on education, ue 
» in a sober governmental document, is reference to a ‘doctrine 
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of human nature’ T 
From this rend EE which is based all the practical suggestions that follow 
very varied pm — of the ends of education the more immediate and 
another cie de ed erly ed. And these more immediate aims are founded on 
ilie iane p c intimately tied up with our conception of democracy. This is 
of the English e eid And I think it may be said that most thinking members 
nature’ as here ae me democracies would accept both the ‘doctrine of human 
on which to Cree J and the principle of equality, as reasonable foundations 
modern ls T li> h an educational system fit to encounter the stresses of the 
Even if ssh san man in a democratic society are assumed as given. 
begin to de ad : "ia goes thus far, however, conflict begins when individuals 
We havet Wagen As meaning of ‘equality’. As far as education is concerned 
they as uae clear about the ways in which men are equal, the ways in which 
Although ous. and the ways in which they ought to be treated equally. 
are now assured that men are not born equal, either in physical 


or me 
ntal endow s 
that insane ment, we accept the view that their very humanity demands 
vays they should be treated equally. We treat men as equals, for 
s; we demand for all men equality 


Instance, i 
before the k respect of common human need: 
in terms of ge as the only way in which we can have equality in education is 
Mequalities opportunity We therefore recognise the fundamental equalities and 
the most Ls children by trying to provide, not the same education for all, but 
18 as near Scie seii education for all. For it 15 really justice we seek, and this 
But bwin aues and equality as we shall ever get. 
education Pied to the extreme difficulty of discoverin 
individual is any individual child we can never be sure 0 
available, às ie All that the administrator can do is to do his best with the means 
Source of ane from the problems of selection, which in themselves are the 
accept the vti nel and unhappiness in both parents and children, we must 
Simply bees E nat the ideal of equal educational opportunity is in part illusory, 
sometimes pe den cannot choose our parents. Equal educational opportunity 
Wife, m ads to social inequalities. The miner's son, if he marries the right 
a cabinet minister. And dare anyone say that the son of a 
life with a flying start compared with the son of 
remains: we have to be as certain as we can 


that į 
at its rati 3 fs ) 
Well as Piae ensures the same care for all; for the 70 per cent less gifted as 
In aoe the rest. That is the object of the Education Act of 1944- 

r search for justice we must also be aware of the lions in the path. An 


imports 
ant book entitled ‘Social Mobility in Britain’ (Glass, 1954) reminds us 
tion set off by this brave attempt to 


Some 
what depressi n 
at depressingly of the chain-reac 
into present trends in socia 


g what is the appropriate 
f truly judging the 


cabin ay produce 

Min 

3 t aiiiar does not enter 
? Nevertheless the principle 


Provide ; 

mobility hod a! education for all. prese 

Schools wt ISECRIS that apart from the public schools it will be the grammar 
which will gradually establish a new élite, but in this case not an élite 

M much less assailable because 


ast but an élite 
e’. Those concer 
he implications 0 


ned for the mental health 


fou 

nde : e 
i d on social privilege as in the p 
f the following statement 


it i z 
of ener: for ‘measured intelligence 
(Glass, on should therefore note t 
" 'Not to have b T " ous dii 
in the past, wh een toa grammar school will be a iora gena q 
And the feelin en social inequality 1n the educationa system Was | 

g of resentment may be more rather than less acute just be 


ualification than 
known to exist. 
cause the 
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H i iditv i a selecti r'Ocess 
individual concerned realises that there is some validity in the selection ga gu 
which has kept him out of a grammar school. In this respect, apparent justice may 
be more difficult to bear than injustice." 


The implication clearly is that there is less frustration when a person can cc 
a system for denying him Opportunity than when he has to accept the unco = 
fortable judgment that he is not as worthy of social advancement as he moue : 
he was. Increased social Opportunity on an I.Q. basis may not, there a 
necessarily increase emotional stability in individuals. To be aware v id 
possibility at least means that the planners of our educational system s m 
relax no effort to ensure that every type of education provided opens up roa RS | 
achievement for all ambitious children. We must equally ensure that the socia 
education of young people in grammar schools and universities evokes human 
sympathy and understanding and a strong sense of social responsibility. 


The System in England and Wales 
It was the intention of the Butler Act of 1944 to re-form, in the exact Sense 
of that term, the structure of educational provision into a unified and progressive 
System. Education in childhood and adolescence was therefore divided into three 
Stages: primary, to cover the years from 2:0 to 
period in the nursery school; 


period from 11+ to 154- (later to be extended to 164-) but also including b 
non-compulsory period up to 18+; and ‘further education’, for young people 
under 18-0 not receiving full-time schooling, who will be required to attend y 
one day a week, until their eighteenth birthday, a new institution (yet to be 
established) to be called a ‘county college’. The Education (Scotland) Act, 194 
aw as Scottish education was already planned 
à revolution in our provision for educating P 
ucation in England and Wales is now free a 
universal; every child between five and eighteen comes within the provisions i 
the Act. The meaning of the change can be measured by the fact that Low 
000 children in grant-aided secondary schools, 


nected reasoning , , ' 
markedly in the field o 


f applied science or applied art’; and thirdly the pupil "who 
deals more easily with 


concrete things than with ideas’. 
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‘These assumptions concerning children's abilities and aptitudes have been 
accepted by the Ministry of Education as the administrative basis of secondary 
education. We are now committed to the tripartite division implied by the 
assumed existence of these three categories of children, namely, to three types 
of secondary education—grammar, technical and modern. But we are not 
committed to three types of secondary school. There is no mention of such an 
arrangement in the Act and the White Paper of 1943 clearly stated that 'it would 
be wrong to suppose that they (Z.e. grammar, modern, and technical schools) 
will necessarily remain separate and apart. Different types may be combined in 
one building or on one site as considerations of convenience and efficiency may 
suggest’. Whether these three types of education are conducted under one roof 
or in separate schools, or in combinations of two types, is a matter for the decision 
of the local education authority. And it is at this point that controversy breaks out, 
for the decision may affect the happiness of many children. 

It may be added in parenthesis that Scottish opinion has rejected the tri- 
partite division of secondary education and decided solidly for the *omnibus' 
School, first for the reason that precision in selection is impossible at twelve, 
and also on the purely educational ground that ‘school becomes colourful, rich 
and rewarding just in proportion as the boy who reads Homer, the boy who makes 
wireless sets and the boy without marked aptitude for either are within its living 
unity a constant stimulus and supplement one to the other.’ 


Three Schools or One 
Citizens whose educational aims are more strongly influenced by social rather 
especially those desiring a more homogeneous 
f the ‘comprehensive’ school in which 
arge community. They fear, with some 


than by academic considerations, 
Society, generally support the idea o 


children of all classes are educated in one | 
reason as we have seen, the emergence of an intellectual and managerial élite 


Separated in training, sympathy and interest from those engaged in humbler 
tasks, Their opponents point to the necessarily large size of comprehensive 
Schools; and the Englishman's suspicion of hugeness in education was not 
dispelled when the London County Council planned to build 100 such schools 
of 2,000 children each. Such opinion is reinforced by the fear of the established 
grammar schools, many of them proudly aware of their long and distinguished 
educational tradition, of being merged into a system at the cost of their academic 
effectiveness. The controversy has unfortunately been bedevilled by political 
allegiances that tend to force the criteria for decision away from purely educational 
basis, But the fact that it was impossible to create a new system on a cleared site, 
the existence of so many grammar schools firmly established in prestige and 
achievement, and the naturally conservative character of the English citizen 
have resulted in improvisation and compromise. All types of school and com- 
binations of types are emerging in a typically British way. Very few large 
comprehensive schools as yet exist although they are slowly appearing; there is 
great need for more technical schools before a satisfactory balance in the system 
is achieved; and although superb modern schools can be seen up and down the 
country, thousands of children are educated in comparatively slum conditions. 
Much building has to be done during the next twenty years before our children 
are to enjoy the physical surroundings essential for a full education. 
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It must be noted, therefore, that a good deal of our planning is still in the 
realm of our hopes rather than of our achievements. And when the new schools 
are in existence we still have to learn how to use them. The technical schools 
have to achieve the esteem now accorded to the grammar schools, which they 
Will only do if they can reconcile technical instruction with the claims ons 
generous liberal education by a manner of training that inculcates aesthetic 
and moral standards in the process of making things for human use. And i 
of the 7o to 8o per cent of children allocated to secondary modern education? 
Here are the great mass of the future citizens of our country, not the leaders bue 
the general body of useful people who do so much of the world's work. in 
spread of ability in the ‘modern’ school is very great, ranging from border-Hine 
grammar school standards to that of eleven-year-olds who cannot read. Here 
the teacher undertakes no light task. He realises that the approach to learning 
with these pupils must be radically different from the academic work of the 
grammar schools, involving the alliance of much practical with mental activity, 
the cultivation of taste and understanding through media where feeling as well 
as intellect is in full operation, and the application of science and social studies 
to the familiar affairs of everyday life. - 

There is also a quite special problem associated with the education of the less 
gifted child who cannot be educated through the formal presentation of ideas. 
When we have made certain of his basic literary skills and ensured that he 
associates school activities with his immediate future occupation and have 
thereby enlisted his emotional drives, we have also to ensure that he enters his 
working life with what we can best describe as an educated unconscious. For the 
intricate interplay of hand and mind inseparable from the work of the fine 
craftsman has little place in modern industrial life. The conveyor belt is not a 
particularly civilising medium, In mass production two lives are being lived at 
one time in one person—a nut-tapping life and a dream life. Here the problem 
for education is—how shall we enrich the young worker's dream life? 'I hat 1S 
a question we must leave his teachers to answer, A corollary to this need in à 
future when, we hope, schools may claim a higher Priority than dollars and guns 
is the necessity of educating the young worker to accept the benefits of part-time 
education as a natural extension of school and work. Briefly, we should aim at a 


Situation. where post-school satisfactions are informed by in-school emotiona 
experience, 


Sources of Tension 


ent the broad way of allocation to 
have created new sources of emotional 
utset we may as well admit that some of 
' educational system, not least from onc 


strain on parents and children. At the o 
these tensions are inseparable from any 
that aims at a fair deal for all. 


In the first place we must recognise that the grammar school still retains the 


highest esteem of the ambitious parent, In Principle, primary school pupils are 
‘allocated’ to the secondary school appropriate to their ‘abilities and aptitudes 5 
but parents and children, and, unfortunately, many teachers, still think in terms 
of their children ‘winning scholarships’, or failing to win them, at the local 
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E serunt: For thousands of children the annual selection tests at 114- are 
Cem of great nervous strain which is only increased by parental anxiety. 
e re aane e d n Hl 
hee osos, tata s'isa: judgment of a chi ld on himself 
als _— week of allocation. Through this entirely impartial system of 
ened guiar eun of the same family may be allocated to different schools. 

e position made easier by the fact that in one locality, owing to inade- 
be as low as 11 per cent, 


]uate provision, the grammar school intake may 
The average intake is about 


whereas in another it may be as high as 30 per cent. 
15 per cent of the 11+ population. 
" us Impact of this situation on any particular family will depend largely 
nt 1e cultural outlook of the parents. What exacerbates the feelings of the parent 
who is willing to make any sacrifice for his children’s education is that he is free 
n buy a television set, which may be harmful to his child, but he is not free to 
uc dorsa that will be good for him unless he can afford to send him to an 
Xpensive boarding school. The fallacy in this argument, of course, is the 
possibility that the education the parent desires is not necessarily appropriate 
to his son’s ability. Nevertheless, his discomfort is not allayed when he becomes 
|i of the high percentage of pupils who leave grammar schools before they 
nave completed the full course, thereby dishonouring an implied obligation. 
Phus do individuals suffer through the application of a wholly commendable 


principle of social justice. 
On a purely statistical ba 
aptitude tests, tests in English and nu 
satisfactory, But we are forced to the vi 
tests will always leave a margin of error in the 
capacity, We can be certain of the upper and lower ranges of ability, we can hope 
in time to reduce the space between them, but we can never hope to draw a line 
between those who must be in and those who must be out of any particular type 
of secondary schooling, for ‘we are attempting judgment in a field in which 
certainty of judgment is unattainable’ (Jeffrey, 1953). For a generation at least, 
and perhaps for much longer, the emotional strains involved in selection pro- 
cedures will persist. Some of them will be eased by better school provision; 
by a greater public appreciation of the principles involved; by improved methods 
of selection; by greater elasticity in systems of transfer from school to school; 
by à more generous provision of teachers and by smaller classes; but above all 
by imaginative developments in the schools themselves warranted to evoke the 
growing capacities of boys and girls and set them on the way, through a happy 


and industrious childhood, to a good start in life. But all strain will not be 
removed, and moreover need not be removed, ion where individual 


from a situati 
ambition and aspiration clash with the impartial operation of a principle. 
Other sources of unnecessary strain among SC 


hoolchildren lie within the 
Schools themselves. Among these may be anxiety concerning examinations, 
especially where the child of mediocre talent is additionally burdened with 
Over-anxious or ambitious parents; excessive competition in the class-room 
(it is best that a child should compete only with his own inertia); association 
with pupils of greater ability; incompatibility of teacher and pupil; and the 
inability of a weakly or sensitive child to stand up to the rough-and-tumble of 


sis present methods of selection, by intelligence and 
mber, and school report, are reasonably 
ew that even the most delicately devised 
prognosis of a child's total educable 


376 CHILD HEALTH AND DEVELOPMENT 


school life. On the other hand misbehaviour and poor work are as likely to 
result from too easy as from too difficult study. Accurate grading (often difficult 
in a small school), the situation that produces good work with a little but not too 
much strain, where successful effort engenders its own encouragement and 
establishes its own confidence, where the authority of the teacher and the freedom 
of the pupil are in harmony, where as many children as possible are doing things 
they want to do and can do, and where each child feels some responsibility for 
his own progress—this kind of situation is likely to produce effort without ün- 
necessary tension in the class-room. And, what is more, problems of discipline 
will loom less ominously in the school. 

Schools to-day are far happier places than they used to be because teachers 
are more civilised, more humane, more sensitive to the total nature of the child, 
more alert to the manifold resources of a child's energy and more willing to use 
them. The rod, once the normal magisterial insignia and the inseparable adjunct 
to learning, more often than not lies mouldering in the cupboard. The good 
teacher now knows that good discipline depends on good teaching, and good 
personal relationships. He is prepared to give more place to practical and 
aesthetic activity, he more often sees ‘subjects’ as fields of human endeavour, he 
brings the world into the class-room by taking his pupils out of it, he serves his 
pupils on the playing-field and in the countryside, and he realises, more pia 
was ever realised before, that a school is a community of persons whose purpose 
is to provide the raw material of moral and social experience. The best schools 
are aware that the child’s first need is security and that security comes from the 
child’s association with mature and disinterested personalities. And the best 
teacher is he who exercises an unremitting and unsentimental care for children. 
But lest too rosy a picture is given of present conditions we must emphasise 
that we are referring only to the best teachers and the best schools. There are 
still too many miserable school buildings, and too many mediocre and indifferent 
teachers, to permit any complacency to enter into our views of contemporary 
education. We must hope that in both equipment and staffing more schools 
will become more like the best, Then they will be very good. : 

One other factor in the situation should be noted, especially by those working 
in that elusive area between School and home: parent-teacher NIE. 
improves steadily. Many a school head will agree that the younger generation 0 
parents are less suspicious of the teacher’s trade and more willing to discuss 
their children’s problems than Were parents thirty years ago. It is all to the good 


when home and school find themselves in partnership in the difficult job of 
rearing the young. 


Problems Further Afield 


underdeveloped territories will be faced 
educational scene in Great Britain or the 
tions, therefore, must 
these less advanced co 


dominions, A few very general observa- 


problems of fundamental education in 
mmunities, 
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Half the people in the world are illiterate; half the people in the world are 
desperately poor; and most of these men, women, and children suffer from mal- 
nutrition and disease. These evils are indivisible; each reacts on the other in a 
vicious chain of cause and effect. But ignorance is a major factor in their existence. 
To remove ignorance is to pave the way to better physical well-being, to higher 
production of food and to better social economic conditions. Only thus can the 
tragic cycle be broken. Hence the educational aim for the unprivileged peoples 
of the world is not merely to produce more people who can read and write, 
although these skills are quite basic to human communication, but to produce 
people who are able to apply practical skills and knowledge to the improvement 
of their daily lives. 


Schemes of education must, therefore, embody not only school education for 


the very young but education for the adolescent and the adult; and every effort 
should be made to avoid the danger of skills and knowledge learned at school 


fading because they have not been articulated with the needs and experiences 


of adult life. In the words of the report Mass Education in African Society (1944): 
p to the development of the adult 


‘Just as the education of the child must lead u 
so must schemes for adult education reach down, as it were, to join hands with 
the school. The plans made at one level must ensure the fulfilment of activities at 
other levels,’ This is the idea that informs the new conception of educating a 
whole community, children and adults, at the same time. In this way we may 
hope to get ignorant people to understand and take part in, and to some extent 
control, the social and economic changes that affect their lives and to make the 
Most use of the welfare services that governments and other agencies provide. 
The details of such plans must be studied in the above-mentioned report; 
but two important points should be noted: first the success of mass education 
depends on securing the co-operation of the people it aims to serve; secondly, 
the material used in the teaching of reading and writing must be such as to 
Stimulate the people’s desire to improve and control the conditions in which 
they live, It has been a criticism of colonial education in the past that it has 
Produced too many clerks. Albert Schweitzer recorded that on an occasion when 
he was sweating away building his hospital he called upon a native in white 
clothes who was standing by to come and help—‘No,’ he said, ‘I am intellectual. 
Schweitzer commented that the African is in danger of cutting out the stage 
between primitive life and professional, namely the stages of agriculture and 


handicraft. - 
_ Literacy is a tool; it can never be the end of education. The evil legacy of 
ignorance and poverty can be dispelled only by the increase of vocational skills— 
agriculture, building, handicrafts; by education in the laws of personal and 
community hygiene, especially as they apply to the enemies of health in any 
Particular locality; by simple knowledge of physical, biological, and economic 
Processes; and by the development of social and moral attitudes appropriate to 
communities changing and growing in a world of change. These things can 
never come to pass unless the wealthy and privileged half of the world turns in 
charity to this other destitute half, bringing to it the services of medical and 
agricultural science and the skill of the teacher in an endeavour to help it to help 


itself, 
E. B. CASTLE 
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Chapter 18 


PUNISHMENT 


b vci i of punishment arises not only in the case of the maladjusted child 
dien ee It exists for every child, and faces all parents, teachers and 
: ncerned with the upbringing of normal children almost as much 
as it does those directly responsible for the administration of the law. Since the 
culture of to-day is so fluid that there is hardly a single tenet of previous genera- 
tions which has not been called in question, it is natural that many parents find 
themselves genuinely at a loss to know what part, if any, punishment should 
play in the upbringing of their children and in effecting their satisfactory adjust- 
ment to the society in which they have to live. Others again start with a strong 
prejudice for or against punishment based on their own personal experience. 
A thoroughly self-satisfied parent may adopt the view that as in his own case 
frequent thrashing (or alternatively minimal punishment) produced such an 
admirable result, the same methods will be those of choice for his son. Alterna- 
tively, a parent may blame his own failures on the severity or indulgence of his 
upbringing and decide to adopt opposite methods with his own children. Whilst 
We may sympathise with this type of reasoning, it militates very strongly against 
any objective assessment of the place of punishment in dealing either with the 
normal child or the delinquent. Indeed, there is violent divergence of opinion 
often expressed at the present time as to whether the modern tendency to reduce or 
eliminate retributive punishment in the home, the school, and the juvenile court 
is or is not a factor directly responsible for delinquency and behaviour disorder. 

In order to reach any impartial judgment on what is obviously a matter of 
great social significance, it is essential to return to first principles and consider 
both the philosophy and motivation of punishment, viewed against the back- 
ground of the particular culture in which the child is to be reared. . 

The conception of punishment as we know it is closely bound up with the 
conception of sin. In this sense it is essentially a human attribute, and more 
particularly one which emerges with the more elaborate organisation of human 
Society. If we start with the basic concept that man is a social animal, who will 
normally be protected by society so long as he conforms to the particular rules 
laid down by the community of which he is a member, we find that any behaviour 
undermining the structure of the group will bring the censure and punishment 
of the group as a whole. Although a crime such as robbery or murder may be 
committed against an individual, the tribe will regard a lack of respect of life 
and property as a potential danger to all. It should be emphasised that most 
crimes committed within a particular community cease to be regarded as crimes 
when committed against a hostile group. Murder becomes war, and robbery 


the capture of enemy property. 
Even in adult life, therefore, we a 
constitutes social or antisocial behaviour, 
379 


double standards as to what 


re faced with à 
hable and what is 


as to what is punis 
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not. The individual who holds that taking human life is no less murder because 
the act is committed in uniform is, in time of war, in an unpopular NS 
liable to stigma and persecution by the herd; whilst the man who is bcr rs d 
reckless or even suicidal may prove an outstandingly gallant soldier, but is liab 

to run into violent collision with society when these qualities are no longer the 


War brings out most clearly that in the eyes of the community crime is n 
is inconvenient to the herd at any particular moment, and that there are ew 
if any absolute standards which may not be shifted or modified at will. But 
apart altogether from war, the larger community, whether this be nation or e 
is made up of smaller units whose standards and loyalties may be in con ^ 
with the interests of society at large. Age groups form an important example. 
Laws are for the most part made and administered by the elders of the siia 
munity, who, whilst having the somewhat withered fruit of experience, are no 
always those best able to understand or appreciate the motivation of the young 
or underprivileged. Two age groups form a particular problem in modern society, 


Even the youngest group may build up a most elaborately organised wy 
with officers, laws, punishments, initiation ceremonies, passwords, and rituals. 
These may or may not conflict with those of the larger society of which the ar 
forms a part, but it is almost inevitable that at some point there will be a epi 
of loyalties. Whilst intelligent adults can do much to guide the initiative "t 
growing independence of which gang life is a manifestation into channels whic h 
are constructive, or at least harmless, it must be recognised that some breaking 
away from adult control is a normal phase of development. Here again there wil 
be double standards—those of the adult wi X 
teachers, neighbours or employers, and those of the ‘gang’ in which emphasis 1s 
laid not so much on orthodox conformity as on adventure and experiment. W ia 
as too often happens the environment Provides little opportunity for adventure 
which is not antisocial in the wider sense, the gang becomes a potential source 
of delinquency. It cannot be too strongly emphasised that the delinquent in ne 
case is often obeying rules and standards of his own group which to his mind are 
down by a larger society in which he feels his 
h he feels little direct loyalty. 

€ more understandable, but for the child even 
s that his parents are themselves not wholly or 


» " 
it may or may not serve as a deterrent, it can do little to reinforce principles which 
are insecure or non-existent, 


The Purpose of Punishment 


attempt to analyse the Motivation and 
becomes obvious that there is no sin 


When we purpose of punishment it 
gle basic Principle involved. In different 
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communities or different circumstances, one or other principle may be dominant, 
but often there is a confusion of principles which may be obscure even to those 
administering the law. 

Retribution. The most primitive concept is probably that of retribution 
or vengeance against an individual who has outraged God or his representative, 
or has injured the community. The Old ‘Testament abounds with stories which 
read essentially as acts of vengeance—the destruction of the cities of the plain, 
the fate of Lot’s wife, the massacre of the priests of Baal, and the forty-two 
children who were torn by bears for crying ‘Go up thou bald-head!’ to Elisha. 
Applied to secular crimes, the principle is epitomised in ‘Eye for eye, tooth for 
tooth, hand for hand and foot for foot’. Many other religions include vengeance 
in their theology: the Greek furies pursue the evil-doer, and a host of jealous 
tribal gods bring calamity on offending votaries. Like most primitive drives, 
desire for vengeance is still active in present-day society, and becomes vocal 
immediately public indignation is roused. 

In general, acts of cruelty and violence, and sexual offences, are those for 
which cruel retribution is most violently demanded. The Departmental Com- 
mittee on Corporal Punishment (1938) received many suggestions of offences 


for which witnesses considered that flogging should be ordered, but found that 
the nearest approach to a common factor in these offences (which varied from 
incest to gross cruelty to animals) appeared to be that they all excited special 
indignation. The committee concluded that the suggestions were, in the last anal- 


ysis, based on a purely retributive principle, and could not accept this as a safe 
guide in determining which offences should be made liable to this form of punish- 
ment. One might go further, and suggest that ‘special indignation’ is itself the worst 
Possible basis on which to administer justice or decide punishment, since 1t 
arises from the unconscious and commonly represents the desire for a scapegoat. 

A relevant example of the retributive principle in action is to be found in the 
Prison sentences still frequently imposed on parents for cruelty to children or 
neglect. The child has been made to suffer, The parents must be made to suffer 
in their turn. The more fundamental question as to whether a prison sentence 
will make them better parents, or whether their imprisonment will do more harm 


than good to the child, is apt to be forgotten. . . . ! 

Just how far this primitive desire for vengeance 1s reflected in punishment 
is often difficult to assess, since the same sentence may be designed to prn 
Several requirements, e.g. protection of society by removal of the offender, an 
a deterrent to others. However, if vengeance is allowed to influence punishment, 
it is important that the motivation should not be disguised as something else, 
Since it is liable to be charged with emotional affect and can never represent a 


wholly cool and impartial judgment. . . . 

Restitution. A completely different basis of punishment is to be found in the 
concept of restitution. This has a real, though somewhat limited, place in the 
upbringing of children. Wilful (as opposed to accidental) damage can be made 


ood b a ing, if the damage is not (as too often happens) out 
o A e mi bility to pif. Most older children will see a 


of all proportion to the culprit's a ) c r 
certain crude logic in this form of punishment if it is applied sparingly eei 
abused. Younger children, on the other hand, may be embittered and bewildere: 
bya principle which they cannot fully understand. 
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Deterrence. The use of punishment purely asa deterrent for a 
of society is not easily demarcated from retribution, since the "cerae te 
often mixed. Whenever punishment is inflicted, three questions might " ver 
asked. First, is it sincerely expected and intended that the punishment sè ura 
will prevent the particular culprit from repeating his antisocial behaviour? Is à 
punishment, on the other hand, primarily intended to deter others from wa 
mitting the same offence? Or, in the case of a court sentence or (i mien is m 
main purpose to protect society by removing from the community one Roe 
proved himself a misfit or a menace? As to the fundamental question as s » € 
punishment does in fact serve as deterrent, there can be no — n à 
since the effect must depend on the individual concerned, his stage of dev ^ 
ment when punishment is inflicted, the agent who is responsible for the puni A 
ment, and the nature of the act for which he is punished. There is abund = 
evidence, for instance, that there is little or no value in repeated eee a al sd 
the recidivist or persistent offender, where similar punishment has already cin 
proved ineffective. This is particularly true of corporal punishment. I he: - ae 
will apply when the immediate compulsion to commit a particular act is eo; i de 
than the possible risk of punishment. Even when the death penalty aon side 
inflicted for stealing, it was found that a starving man would still steal to p 
food for himself or his family. There are recorded figures showing that o ie 
thieves prepared for hanging, 164 had already witnessed public hangings Sede 
same crime (Berg, 1959). On the infantile and childhood level, it is or " 
found that compulsive acts such as thumb-sucking or masturbation are singularly 
resistant to punishment as a deterrent, see 

On the other hand, fear of punishment can undoubtedly prove an S : 
deterrent when the urge to commit an offence is not overwhelming and o t A 
child is able to recognise a clear relationship between cause and — S 
probably true that the certainty rather than the severity of the punishment a : 
more important deterrent, the fear of punishment diminishing disproportiona E 
if there is even a one-in-ten chance of escaping from it. Its effectiveness v 
then depend largely on the efficiency of ascertainment, siment 

Vicarious punishment. No consideration of the philosophy of punishm 
would be complete without mention of what m 
in which the innocent is made 
in modern judiciary systems, 


ay be called vicarious punishment, 
to suffer for the guilty. It has no recognised pa 
but occurs again and again in earlier eu Mrs 
The sins of the fathers are visited upon the children, the God is killed to pedo d 
the world, human or animal sacrifice is used to propitiate offended spirits, an 
the scapegoat bears away the guilt of the tribe. 
comparatively recent example is that of the 
households. Since the person of the b 
tawse, punishments for the prince's 
of the same age. We know that as a 
and the custom survived longer for 


Here we have illustrated the belief that sin can only be wiped out by peste 
ment and suffering, and that the offender can be redeemed by the suffering ot 
another, Applied crudely to the administration of justice, the idea would “i 
appear repugnant and altogether unacceptable. But we must remember that 
a distortion of the Christian concept of willing sacrifice, a belief in the expiatio 


al 


whipping boy kept by v. Ua 
Oy prince was too sacred for the slipper or E 
escapades were visited on a ss rn OM 
child Henry VIII had such a whipping-59) 
the Dauphins of France. 
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of sin by vicarious s ; 
2 P e e a jana pu influence on the 
antiquity, it is at least possible that the semi. eat emend uc ln drin E 
rélevant sm more Iriblestosnifsé pa d 1carious ponis hment 1s more 
ae able to influence our behaviour than we are at first aware. 
ni ame s anyone nowadays would uphold that the innocent should 
Rice d Eee un we are perhaps liable to accept far too readily that the 
t tis dips ài n he guilty. In the case of children, this applies particularly 
remove the = : ae and it is significant that nearly all attempts to 
aade f igma from the child have been bitterly opposed, usually on the 
Š T st hat so doing would undermine morality. 
ne medici further type of punishment to be considered is self- 
Sonilifdiem : n its cruder physical manifestations we find examples in the self- 
Bisa a s practised by certain religious sects, and the flagellations and morti- 
m of the mediaeval Christian fanatics. 
m ERR adult or older child, conscience is still a strong guide of 
eibi a ekio that he will feel unhappy and degraded if he embarks ona 
many obe ga phish he himself realises is wrong. Admittedly there will be 
i icd es in w hich he does not see clearly or feel that existing rules involve 
Mi em pci But in general it is probably true that the great majority of 
fre d conforms to certain social standards not because of fear of punishment 
om without so much as because of fear of punishment from within. At the 
Other extreme are those unfortunate individuals whose sense of personal guilt 
I5 so strong that it may lead to antisocial behaviour directly designed to bring 
Ss due upon themselves. Here then, in self-punishment, is a motivation 
ore vi properly canalised may prove à bulwark of stable society: which if 
ed may be sterile or make the sufferer a burden to himself and to the 


community. 


y The Manner of Punishment 
So far an attempt has been made to distinguish as far as possible five types of 
punishment—retribution, with its high emotional charge, punishment purely as 
i deterrent, punishment by restitution or atonement, vicarious punishment of 
the innocent, and self-punishment. From this admittedly over-simplified anal- 
ysis has been deliberately omitted the pleasure of inflicting pain and suffering 
for its own sake. This should not be regarded as punishment, since punish- 
ment implies that an offence, real or imaginary, has been committed. It does, 
however, have a vitally important bearing on the way in which punishment is 
inflicted. 

There could be no greater mistake 
are so civilised that the pleasure in causing 


ie It is probably most openly manife: 
» me z " . 
of boys’ schools where supervision 1$ lax and morale low could provide instances 


of bullying, beating or torture which would provoke tae severest penalties if 


committed by adults, It has also been found in a number of ‘advanced’ schools 
there is a real danger of punishments 


which have attempted self-government, that 

designed by adolescents being so savage that adults may have to step in and 
modify them, It would certainly be unrealistic to assume that such a complete 
change occurs between adolescence and maturity that sadism, whether open or 


than to assume that we, or any other race, 
suffering has ceased to be a powerful 
st in adolescents, and the majority 
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disguised as something else, is no longer a danger to clear thinking and the 
objective administration of justice. : 

It has already been mentioned that crimes of brutality are exactly those which 
arouse most strongly the desire for vengeance, and one might go further and say 
that the exhibition of sadism arouses the same passion in the community at large. 
The desire that suffering should be repaid by suffering is inextricably mingled 
with satisfaction when the offender is made to suffer, and disappointment if he 
is not repaid in kind. We have probably all heard such remarks as ‘Flogging is 
the only language such brutes understand’ or ‘Hanging is too good for him; 
he should be made to suffer’, and they are by no means always made by the most 
brutal and depraved members of society. Without labouring the point unduly, 
one may say that whatever punishment is used, its purpose and motivation 
deserve careful examination, Whilst corporal punishment provides the most 
blatant Opportunity for the expression of sadism it is essential to remember that 
cruelty and vindictiveness can be introduced into almost any form of punish- 
ment, and that children can be reduced to a state of misery and ineffectiveness 
without the infliction of physical pain. A major responsibility rests on those 
selecting teachers, personnel of children’s homes and foster-parents to see that 
they are temperamentally suited to undertake the care of children. Prescription 
of the forms of punishment which may be used is not enough; it is equally 
important to ensure that the manner of punishment is safeguarded from abuse. 


hilst many people nowadays 
of original sin, the study of the young child does 
now such doctrine has arisen. Described in adult 


exibit : ally, agressive, destructive, sexually curious and 
exhi eger and With no respect for Personal property, When speech has been 
acquired, phantasy 's So confused with fact that for some considerable time there 
is little conception of ‘truth’ in the adult sense 


however, ‘that the met i © children fail to conform’. (He points out, 
Iversal and that in many societies parents 
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maintain an even attitude towards their children, using the neighbours or the 
wrath of imagined Or impersonated supernaturals as instruments of discipline.) 
In our own culture, the former method is the one generally adopted, though 
threats of an all-seeing God, of policemen or sweeps who will take the child 
eee bogeys, doctors and the like still play a part in some parent-child relation- 
ships, 

_ The emphasis placed on reward and approval, or alternatively on disapproba- 
tion and punishment, will vary from parent to parent, and will also depend to 
some extent on the child's place in family. The first child will tend to receive 
more of the mother's time, attention, and encouragement than will later-born 
children. These in turn will tend to learn more by imitation of older brothers and 
Sisters, and to be included in the play of slightly older age groups, which in itself 
1s a highly important factor in social adaptation. Here again reward and punish- 
ment will be clearly manifest. The youngest will be admitted to the play-group 
on sufferance. If he conforms to the rules he will be encouraged and given more 
Important roles to play; if he relapses into tears or temper he will be temporarily 
excluded, 

An observant and sympathetic p. 
of a child at each phase of development, sin 
behaviour-pattern gradually acquired, but will realise that the behaviour at any 
given moment is the product of the living past. The child has not, in short, 
Jettisoned the stages of development through which he has passed: they are an 
Integral part of his present make-up, though they may not be obvious in his 
immediate behaviour to anyone who has not followed his previous progress, 
Again, the parent will realise that the child’s hold on each new developmental 
skill is at first precarious. Under stress—whether of illness or unhappiness—he 
will be liable to relapse to an earlier phase. To take a concrete example, most 
children will gradually become dry at night during their third or fourth year, 
and lapses will become less and less frequent. If the child is severely upset, 
however, either emotionally or physically, it is not uncommon for enuresis to 
recur after the child has been completely dry for a year or more. In such a case 
Punishment can do much harm, since the child requires more rather than less 
affection and security at this time, and attention should be directed to the under- 


lying cause of the relapse. 
If we are to draw any useful analog 


the child who has either failed to reach a particu ) id 
Who has relapsed we must examine more carefully the basis of parental punish- 


ment before generalising about the treatment of the adolescent or adult. In the 
ts of, punishment of the child will 


first place, the necessity for, and the effec 1 1 
depend to an overwhelming extent on the basis of the parent-child relationship. 
A satisfactory parent-child relationship may be defined as.one in which there is 
harmony between the parents themselves without split discipline; where the 
child is secure in the knowledge that the parents’ basic reaction to him is one of 
love and confidence, and where the child is able to express his affection in return. 
It is almost equally important that the parent or parent-figure should be able 


to receive as well as give affection if the child is not to feel snubbed and thwarted. 
If the satisfactory parent-child relationship exists, punishment by a parent 
will be painful but not intolerable. The child will realise instinctively that a 


13 


arent will not only know how much to expect 
ce she has watched each skill and 


the delinquent adolescent and 


y between 1 
lar stage of social adaptation or 
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quarrel with a parent, however wounding it may be whilst it lasts, will be vues 
by reconciliation and reassurance. Indeed, one may often sce a joung Sa an 
trailing his coat and inviting punishment, who will obviously feel frustrated a 
disappointed if he fails to evoke the reaction he expects. Although a mare 
complicated explanation of this reaction has been offered, we can accept a 
somewhat simplified interpretation. The child feels both love and hostility to 
his parents in different degrees, though affection will normally be pannor 
He rightly assumes that both reactions are felt to him by his parents also, ro 
first manifested by affection, the latter by scolding or punishment. Wien: ^ 
fear of his parents’ hostility assumes frightening proportions, he may RM y 
wish to provoke punishment in order to reassure himself that this is neither 2 
terrible nor so long-lasting as his fears suggest, and, most importantly, en : 
will be followed by reconciliation and renewed affection. It is, fundamenta y 
reassurance and affection that he is seeking, though the route is circuitous. 

In the case of a child where the parent-child relationship is unsatisfactory, 
and where he feels himself unloved and rejected by one or other parent, punish- 
ment assumes a much more frightening and damaging role. Instead of being e 
incident superimposed on a background of underlying affection, the child w 
feel instinctively that it is an expression of the parents’ basic hostility. s 
time that he is punished without satisfactory reconciliation he becomes furt = 
estranged from the parents and more confirmed in his feeling that their under- 
lying attitude is one of disapproval and hostility. : 

It is now possible to make two important generalisations. First, when xe 
parent-child relationship is a satisfactory one based on mutual affection and 
respect, punishment is likely to be most effective and least often necessary. Secondly, 


when the parent-child relationship is unsatisfactory and the child feels insecure 


and unloved, punishment fails to achieve its object because it is interpreted as on 
more evidence of parental hostility, 


This in turn tends to lead to excessive and 
repeated punishment, to which the child reacts either with defiance or A 
apparently 'don't-care' attitude. This ‘don’t-care’ reaction is the despair » 
many parents who fail to realise that it stems from something deeper than a 
reaction to punishment itself. It is really the child's defence against nem 
which is in fact intensely painful and damaging, namely the basic lack of parenta 
affection. Here again punishment becomes an incident, but in this case is d 
against a background of hostility with which it merges, and which the child 
feels himself powerless to change. > 
The parent-child relationship and the child's early reaction to panishenee 
are fundamental to an understanding of the individual reaction to punishment 
in later life. To a great extent the child's attitude to adults in general and a 
to society will be coloured by his early attitude to his parents. If his parents, "e 
particularly his father, have been disliked and distrusted, this attitude will ten 
to be projected first n to his school teacher and later on to any adult having 
authority over him, Siace a hostile attitude can, at least to some extent, be over- 
come during the early school years, and a healthy attitude damaged, a very i 
responsibility rests on teachers at the nursery-school or infant-class level. 
Fortunately thie ‘esponsibility is now widely recognised and accepted. If the 
child’s confidence and affection can be won as soon as possible after entering 
school, his attitude to learning (receiving instruction and direction and giving 
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attention and interest) will be started on the right lines. This in turn will greatly 
ease the task of teachers at later stages. If, on the other hand, the child's hostility 
enters school, he is much more likely to 
and defiance into the later school years, 
to upset the class and 


is aroused or confirmed when he first 
carry through an attitude of hostility 
becoming one of those whose main object seems to be 
make the teacher's life intolerable. With the excessively large classes which are 
still too common, it is almost inevitable that children of this type evoke a steady 
Stream of punishment from harassed teachers suffering continual interruption 
and distraction. Unfortunately such punishment is apt to defeat any but its 
immediate object. It may make it temporarily possible for the majority to 
continue the lesson, but it does little or nothing to turn the rebel into a willing 
member of the class. This applies particularly to corporal punishment in the 
class-room, where the continual offender very soon becomes hardened to it, and 
may even turn it to his own ends by posing as a hero. The deterrent effect it may 
have on others must be offset against the hostility which it arouses. The principle 
of applying corporal or other punishment to educational failure which may prove 
to be due to inferior intelligence, defective hearing or other disability is so 
manifestly unjust and harmful to educational progress that it should hardly 
require mention if it were not still retained by some inept or insensitive teachers. 
It does, however, illustrate the potential danger of placing on the same individual 
the responsibility for both discipline and education, and the risk of the two 
becoming confused. : 

It is not suggested that there is any simple answer to the problem of punish- 
ment in school, or in avoiding the conflict of interests of the rebel and the 
majority, But it would seem that the logical approach is not primarily through 
punishment itself, but in reducing the size of classes and making possible a 


greater degree of attention to individuals. Where the causes of anti-social 
behaviour, inattention, and educational failure can be uncovered, there is much 
rily than by any rule-of-thumb system of 


more hope of treating them satisfacto 4 ium. 
punishment. When punishment is used, it should be aimed at bringing back the 
m from both group and 


offender into the group and not further estranging hi bot 1 
teacher, It is important for both teacher and child that the motivation, necessity 


and effect of the punishment should be considered objectively. It will not only 
be useless but actively harmful to persi s which have already helped 


to render the child anti-social. A following chapt 
The case of the delinquent is considered more fully in the following chapter. 


Obviously all children who come before a juvenile court are not in the same 
category, and when it is remembered that playing football in the street or bathing 
naked in a canal may be punishable offences, it will be realised that a summons 
does not necessarily imply moral turpitude or emotional maladjustment. Un- 
fortunately, however, many of the older and more persistent offenders do in fact 
represent examples of damage having been done before tle age of five which has 
not subsequently been rectified. The concept of a hostile society to which no 
loyalty is owing is so deeply entrenched that neither p inishment nor attempts 
at rehabilitation are likely to prove permanently effective Here again we have 
in essence the case of the unloved child, to whom punishme..t is one further 


proof that the parent or, in this case, society rejects him. 


st with method: 


R. W. b. ELLIS 
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Chapter 19 


JUVENILE COURTS 


THE prese 
C EE ied Pp ae pers LE iore courts dates from the 
Cr podus q Mee "s i cria en by the Children 
the Tagleby aei 7 s an 19 3. ome o the alterations proposed by 
i ae 19 o) were imp! emented in the 1963 Act. Subsequently 
ciis olutionary Kilbrandon Committee (Scotland, 1964) recommended 
Mri ere people under sixteen should be removed from the jurisdiction of 
punt eripe The existing juvenile courts should be superseded by juvenile 
ir ie should have referred to them children in need of special education 
xd a and power to order such measures as seemed to be required. There 
Vd is right of appeal to the courts in disputed cases. In 1964 the then 
Diet e set up a Royal Commission on the Penal System and asked it to deal 
ES nth young offenders. In the spring of 1965 the Government announced its 
ention of introducing major changes 1n the law relating to children and young 
People under twenty-one, and in treatment methods for young offenders. In- 
formation about these changes is not so far available and. thus the following 
description is based on existing practice. À summary of the proposed changes 


forms a postscript to this chapter. 
All charges against children (10 t 
n specially constituted juvenile cour! 
an adult, when the case may be heard i 
DI court for sentence. The juvenile courts t Bae 
ence except homicide. The minimum agè of criminal responsibility is ten, and 
children above that age may be charged with any offence which would be punish- 
able if committed by an adult. There is of course a right of appeal to a higher 
court against a juvenile court's decision. There is also a right to apply for free 


legal aid. 

" The juvenile court benc 
e a woman) elected to serv 

magistrates for the area (except i 


o 14) and young persons (14 to 17) are heard 
ts, except where a juvenileT is charged with 
n the adult court but remitted to the 
hus have jurisdiction in every 


magistrates (one of whom must 
t panel by the whole body of 


n London where they are appointed by the 


Lord Chancellor). One acts as chairman and conducts the proceedings. 'They are 


assisted in legal matters by the clerk to the court, who, however, must in no way 
y-five. Lay magistrates are 


influence their decisions. The retiring age is sixt 

drawn from varied professions, and the aim is to recruit to the juvenile court 

panel those who have wide experience of young people, s mpathy with them and 

an ability to talk with them and their parents in terms they can understand. 
The juvenile court may sit in the same building as thi: adult court though not 

at the same time. A few have their own premises but man) sit in other, and some- 

times most unsuitable, buildings. The public is excluded, anc, though the Press 


only to England and Wales. 
both children and your? persons. 


h consists of three lay 
e on the juvenile cour 


. All the information in this chapter applies 
T The terms ‘juvenile’ and ‘child’ will be used to cover 
389 
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has the right to be present, it may not publish names, a M 
of juvenile offenders except by permission of the court in an in ic p ii 
Adoption proceedings, which are heard in camera, will not be dealt with i 
article. . . —— 

The following non-criminal proceedings are also heard in the juvenile c 

(i) Care, protection or control proceedings. The police, the local feo tl 
the N.S.P.C.C. may bring before the juvenile court anyone from infancy Le d 
age of seventeen (the minimum age is dictated by commonsense in the pns em 
case) who is in need of care, protection or control because. he has no paren E 
guardian or because he is not receiving such care, protection or p eis 
good parent may reasonably be expected to give, and is falling into hag Bd a 
tions or exposed to moral danger; or because the lack of care, pr an 
guidance is likely to cause him unnecessary suffering or seriously affect | > 
health or proper development. These proceedings also relate to those against 
whom certain serious sexual or violent offences have been committed or who are 
members of households where such offences have been committed. Charges d 
relation to these offences are heard against the adult in an adult court and me 
child is either brought direct to the juvenile court or else remitted to it by i 
adult court as being in need of care, protection or control. The police, — 
authority, or the N.S.P.C.C. may also bring before a juvenile court a chi i 
young person who is beyond the control of his parent or guardian, The et 
or guardian may take the initiative by asking the local authority to take the chi 
to court. ' 

(ii) Non-attendance at school. Children of school age who are persistently no 
going to school may either be remitted to or brought direct to the juvenile ane 
These cases vary from straightforward ‘playing hookey’ to complex examples o 
School phobia, 


In criminal charges the offence is explained (desirably in language the child 
can understand) and a plea of guilt 


Ay. B : J t 
the case must then be heard within the rules of evidence exactly as in an adul 


that the Children and Young Persons 


appears to be trying afase on one part 
the child on sor, quite diffe 
requiremen*-ior proof of a specifi 
to have regard to the child's welfa 


JUVENILE COURTS 391 


could be wide interference with personal liberty and rights unless the basic 
principle is retained that 'specific and definable matters must be alleged and that 
there should be no power to intervene until those allegations have been adequately 
proved’. Courts in their nature exercise the ultimate sanction of coercion, and it 
is right that the use of this power should be hedged round with safeguards. 

Comparatively few juvenile court cases are really in doubt or involve compli- 
cated legal points. The most difficult task of the court therefore normally begins 
after the case has been found proved. It is at this point that the enquiry into 
causation commences, with a view to deciding upon appropriate treatment. In 
comparatively minor cases the ‘tariff system’ may be appropriate, and a fine or 
order for restitution may bring home to a boy or girl the need to make good 
damaged or stolen property. However, it is essential that in every case the court 
itself should know ‘what it is doing and why’. This depends upon its objectives, 
and since in juvenile courts these must be related to the welfare of the child, they 
face the problem that *. . . where the court is seeking to reform, to deter or to 
Protect, it is seeking to control future events rather than simply to pass judgment 
On past events’ (Streatfeild Committee, 1961). To control future events by posi- 
tive, rather than negative means necessitates introducing into the situation some 
element which will change behaviour, either through the influence of relation- 
Ship or else by some environmental modifications or by treatment for some 
Physical or mental condition which is contributing to delinquency or wayward- 
ness, or by some combination of these and other means. Thus it is essential that 
appropriate, accurate and comprehensive information should be available to the 
juvenile courts, and that the magistrates should be competent to use it intelli- 
gently in arriving at their decisions. This is all the more necessary when it is 
remembered that these decisions may alter the course of a boy’s or girl’s life, and 
thus are as potent to damage as to reform. 

The extent to which these conditions relating to sufficient and well-used 
information are fulfilled varies considerably, not only from court to court but 
also because of differences in the adequacy of the supporting services available 
to the courts. It must always be remembered that the courts do not function in 
isolation from the social services; indeed in certain aspects their constructive 


purposes have the same aim as these services. . "P 

The information available to the court in arriving at its decision is a school 
report (where appropriate), a social enquiry report by a probation officer (some- 
times from the children's department) and any other report which the court 
thinks desirable, for example a psychiatric or general medical report or an 
Observation report from a remand home. It is the general practice of city courts 
to remand or adjourn the case if further enquiries are needed, but in country 
districts where sittings are infrequent, pre-trial enquiries and a decision on the 
Same day as the hearing may be inevitable. Remands may be either on bail (or 
in non-criminal cases an adjournment, which does not require bail) or in custody 
Offenders must not be remanded in custody as a punishraent (though in fact this 
is how it often appears to them) but only if they might fe'l to appear, or d a 
further offence, or for purposes of observation. In certain b ae ga soe oy 
or girl may be sent to a ‘place of safety’, which is usually ^ Liga authority 
children's home or reception centre. There is of course considerabi. variation : 
the facilities for obtaining psychiatric diagnostic reports, coupled with- genera 
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shortage of psychiatrists skilled in forensic psychiatry. Yet Fan «oie vr 
with the probation officer’s social enquiries, are vital to ad oi ade T 2 high 
prognosis in more complex cases. And it should be P e re dde 
proportion of the most disturbed and damaged children in t shee Le km 
way to the juvenile courts by one route or another. Reports by — Aus a 
logists are extremely valuable, and also reports by remand home and o F ne 
if these are skilled in observing children objectively and in recording and as 

ing their findings. . 
The em made available to the court should be focused upon contribu- 
tory causes of the delinquent act, neglect, antisocial behaviour or chosi wed 
in the individual case. It should include any record of previous offences, 2 y 
and the like, and the outcome of the treatment ordered by the court J the oy E 
or girl's school or work record, attitude to school and work, and be ge 
interests; it should give relevant information about his or her physica [ie 
intelligence and emotional development. It should deal with the material circ k 
stances of the home; and above all it must be concerned with the constitution, » 
the family group, the relationships between its members, what other meeps n 
there may be, what are the relevant characteristics of the immediate renis Ls 
(for example, whether it is a high delinquency area) and what capacities ik | 
or girl has for forming friendships with peer groups. ‘This will be the evide es 
which to base an assessment of the individual’s personality development a 
degree of emotional maturity in relation to his age; his attitude to the inrer 
stances which led up to the court appearance; the strengths and weaknesses n 
him and his family and social situation; ways in which strengths might be re 
inforced and tensions lessened; and a forecast of his probable response to one or 
other of the appropriate treatment methods available to the court. 

It must be remembered that in spite of much rescarch and a flood of contra- 
dictory opinions, little is known about the causes of juvenile emque 
Multiple causation seems obvious. Disturbed family relationships, character E 
orders, low frustration tolerance, and social pressures which predispose : 
delinquent sub-cultures, are all known to play a major part. The early [oen 
control, management and treatment of such conditions still eludes us. ie - 
juvenile court magistrates may be taking stock of the information available 7 
them about a particular child or youth at a point where his development has ee 
severely damaged. Fortunately in regard to many who appear before the Pais 
it is possible to intervene in ways which contribute sufficiently to the child's 
socialisation or re-establishment or family rehabilitation. But at theother extreme, 
magistrates, probation officers and approved school and borstal staffs must a 
to effect changed attitudes and behaviour in many whom psychiatrists € 
write off as untreatable. The inadequate, the aggressive, the immature, and p 
who know they are unwanted by anyone—and act accordingly— present us ^ 
problems that we have neither the knowledge, nor the love to solve. ee 
Margery Fry’s immortel phrase, ‘You can't give children love by Act of Par 
ment’. i 


4 " : me 
Probably most mezistrates develop, consciously or sub-consciously, SO 
guides within whi 


. y ) S eir 
«ch to assess the information available to them, and make era 

decisions in tie light of these. Their estimate of the degree of culpability 9 on 

offender 3r of parents plays its part in this, Nowadays the emphasis is UP 
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eene and strengthening family relationships wherever possible, and trying 
wiüvdm e young people in their own environment insofar as this is consistent 
à the protection of the community. Many magistrates are also aware that it is 
not necessary to use à sledge-hammer to crack a nut, nor effective to try to move 
coe with nut-crackers. And they know that merely to punish for an 
pem x hee than trying to deal with the causes 1$ as incompetent as it would be 
per ne cant to cure chickenpox. It should also be remembered that juvenile 
see juents are not necessarily any more homogenous as a group than youthful 
sufferers from chickenpox. 
"sc i may be received in writing (after the case has been found proved), 
e court must tell the child and his parents the substance of any part ofa 
Teport bearing upon their character, conduct and home surroundings if the court 
think this will materially affect its decision. Different courts interpret this require- 
ment differently. In some the chairman reads out the whole report. This is not 
generally thought desirable, and in others the rule is interpreted more liberally. 
The most satisfactory procedure is undoubtedly for the chairman to summarise 
the report, leaving out matters like illegitimacy of which the child may not be 
aware, and changing the wording of other distressful material. For example, to 
your husband is away from home at present’ will 


say, ‘This report tells us that 
be quite clearly understood by the other parent to mean the court knows he is in 
prison, and no confidence will have been betrayed. 
It is extremely important to try to secure the co-op 
parents at this stage, when plans are being made for the future with a view to 
Saving him from the need for further court appearances. Many parents and 
children show their fear, confusion and shame by aggressive Or other unco- 
operative behaviour. This makes it all the more essential for the court proceedings 
to be conducted with courtesy and respect for them and for time to be taken to 
explain slowly in simple language, several times if need be, what is happening and 
why their co-operation is needed in order to try to put right the situation of 
delinquency, misbehaviour or need for protection which has brought the case 
to court. This approach is the quickest means of enabling them to think more 
objectively rather than to make blanket excuses: moreover, to treat parents as 
though they basically desired to be good parents often makes it easier for them 
to behave as though they were. Nonetheless the court faces no easy task in trying 
to get across to the child and his parents that it is the offence not the offender 
which the court disowns; that the offences have got to stop; and that a greater 


degree of responsibility is expected from offenders. 


Special difficulties often arise where several children 
offence, yet enquiries reveal that their circumstances are quite different and that 


for their welfare they should be treated differently. Here too the court must if 
possible try to involve children and parents in these different decisions in order 
to avoid feelings of injustice or dis 


crimination. 
The following are the various decisions available to the juvenile courts: 
1. Absolute discharge (cri 


minal offences only). This means that the court takes 
no action, This is often sufficient in cases of minor 


offences by children whose 
parents are able to look after them. 


2. Conditional discharge (criminal 
of an offence by any court within the ensuing year 


13* 


eration of the child and his 


are involved in the same 


offences only). If the offender `° found guilty 
he is liable to be bicught back 
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to the first court and dealt with in any way that would have been possible = the 
ipi is i vision where it is desirable to allow the 

original offence. This is a useful provision w s 

offender an opportunity to prove that he is able to keep out o pm k T-— 

3. Fines, costs and compensation (criminal offences only). Childre Lone 
fourteen may not be required to pay more than {10 in fines or costs, an ies 
or costs must be paid by the parent if the child does not do so. Y oung popr 
may be ordered to pay varying fines up to £50. The court may also T e 
order for compensation. Costs or compensation may be combined wi : 
absolute or conditional discharge or a probation order. Payment of costs ji 
compensation to the person who has suffered directly as a result ver ima 
for example, where another boy's Ec uci been stolen and damaged, is usually 

arded by the offender as just if not pleasant. . -— 
EC Order the parent to € security for the good behaviour of his child (riina 
cases) or order the parent to enter into a recognisance to exercise props sen 
and guardianship (non-criminal cases). This means that the parent is bound o ^ 
in a certain sum and that the recognisance may be estreated in whole or in at 
if the child breaks the law again or if there is a failure to take proper care o 
him. . 

5. Probation Orders (supervision orders in non-criminal cases). A wd 
young person may be put on probation for from one to three years to a proba oe 
officer of the court where he lives (or will be living). There are certain more o! 
less standard conditions in a probation order, for example, not to commit a 
further offence, to report regularly, to ‘lead an industrious life’, not to — 
with bad companions, to notify any change of address, and to be of good be- 
haviour. The court may add specific conditions in particular cases. The consent 
of offenders over fourteen is required to the making of an order, This means that 
a careful explanation of probation and its conditions is necessary so that nonan 
may include some understanding of responsibility for taking probation serious y. 
A probationer may be brought back to the court for a breach of any of the x de 
ments in the order, A breach is in itself an offence and if it is proved the ae 
may either be dealt with for the breach or for the original offence in any of p» 
ways open to the court. The probation order may be allowed to Eae g 
extended, be discharged, or be automatically terminated, for example by a fin 
or an approved school order. . 

Supervision orders (non-criminal cases) do not of course have all the Qeon 
sanctions as probation orders, though they appear very much the same to ^ : 
child. Anyone who is not responding to supervision may be ‘brought back to 5€ 
further dealt with after supervision’, and the order may be extended, a fit person 
order made (see No. 8 below) or the boy or girl be committed to an approve 
School. Those who need some additional support, for example a condition ° 
residence, may be brought back on a summons to vary the order. on 

Probation or supervision exercised by a trained and experienced probato 
officer with the right personality is the most effective treatment in the child's ow e 
environment available t> the court. Its effectiveness is sometimes increased "on 
it can be combined with Psychiatric consultation or treatment. Although ! 
focus is on the chitu, most probation officers would agree that with juveniles they 
are in fact doing family casework. It is generally recognised that "The value Q 
Probationary supervision and frequently, therefore, the success or failure © 
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probation —depends primarily on the nature and quality of the personal relation- 
ship established between the probation officer and the offender. The type of 
personal relationship varies very considerably according to the basic motivation 
and attitudes of the probation officer, and according to the skill and insight with 
which the relationship is used for specific purposes . . . the relationship may be 
primarily a professional one in which the officer consciously uses inter-personal 
relationships to achieve well-defined professional objectives, viz. the social 
rehabilitation of the offender. (United Nations, 1951.) This description is 
generally valid, though it fails to take account of the difficulties probation or 
Supervision encounters with those who are not conscious of any problem in 
themselves with which they need help, or who have a defective conscience or a 
conscience developed around antisocial values, or who have been too deeply 
deprived to be able to make personal relationships or plan their lives construc- 
tively. 

6. Attendance Centre Orders. Boys over the age of ten who have been found 
guilty of an offence punishable in an adult by imprisonment may be ordered to 
go to an attendance centre from 12 to 24 hours (one to three hours on any one 
Occasion). These attendance centres, which are usually run by the police, are in 
Session on Saturday mornings or afternoons and are only available in certain 
populous areas. Offenders who do not attend regularly and punctually or who 
break the rules may be brought back to the court and dealt with for the original 
offence. The aim is punishment through loss of leisure, and the régime of 
Physical training, handicrafts, writing and other instruction is carried out under 
strict discipline. Follow-up studies indicate that the results are only effective 
‘when applied to a young offender with little or no previous experience of crime, 
coming from a fairly normal background’ (Cambridge Inst. Criminology, 1961). 

All the foregoing decisions leave the child in his own environment. The next 
group deals with removal, for short or long periods, from home. This is only 
considered desirable if the home is grossly inadequate or the environment such 
that delinquency or ‘moral danger’ cannot be controlled. . 

7. Conditions of residence. A condition may be inserted ina probation order (or 
à requirement in a supervision order) that the boy or girl shall reside with some 
given person, for example, a suitable relative or friend, or in lodgings. ai 

‘These conditions also apply to various types of institution, including Approve 
Hostels for those over school-leaving age. These are hostels provided under 
voluntary auspices but financed from public funds. They are quite small and the 
boys or girls in them go out to work. The usual length of stay 1s twelve months 
(a condition of residence may not be made for longer than this, it is subject to 
review and may be terminated earlier for good progress). After leaving, the boy 
or girl usually goes home or into lodgings. There is a great shortage of such hostels 
and of voluntary hostels associated with them, particularly for boys. At present 
the majority of approved hostels are in big industrial centres, but a number of 
new ones are being provided and most of these will be in medium sized towns, 


which are thought to be more suitable, particularly for ofenders em porem 
Boys i i uired to reside for a sinlar period in Approve 
ys or girls may also be req pep 


Training Homes which cater for 20 to 35 young people and 5 de eh 
the home in farming, gardening, woodwork or domestic work. lise pro me 
training homes carry much less stigma than an approved school and a:2 intende! 


396 CHILD HEALTH AND DEVELOPME 


to give a short training in a homely atmosphere to boys and girls who are not at 
the outset capable of going out to work but who do not require the longer and 
more disciplined training of an approved school. If they make satisfactory pro- 
gress they may be able to go out to ordinary daily employment from some of the 
homes during the last few months of their stay. Unfortunately the approved pro- 
bation hostels and homes face considerable difficulties of staffing, and also arrang- 
ing a satisfactory programme for the small numbers for which they provide. 

Where a condition of residence requires anyone to reside outside the district 
where he lives, he will be under the supervision of a local probation officer and 
his family will be visited by a probation officer of the court where the case was 
heard. . 

8. Fit Person Orders. Offenders who have committed an offence punishable in 
an adult by imprisonment, and also care, protection or control and school attend- 
ance cases may be committed by the court to a ‘fit person willing to have the care 
of him’. This may be a friend or relation or a voluntary organisation, but it usually 
means the local authority children's department. These orders do not extinguish 
parental rights (in our law this is only possible under an adoption order). It does, 
however, give the fit person a Prior right of custody and temporarily the rights and 
duties of the parents. A local authority may only refuse to accept a child on a fit 
person order if the court proposes to combine this with a probation or supervision 
order and the local authority does not agree. The consent of a private person or 
organisation is of course required to an order, A probation or supervision order 
would almost invariably be made in these cases, 

An application may be made at any time to revoke a fit person order. The 
decision whether or not to do so rests with the court. If it is revoked, a super- 
vision order may be substituted. Any order which is not revoked automatically 
comes to an end when the boy or girl is eighteen. In the present shortage of 
places in boarding schools for educationally sub-normal, maladjusted or handi- 
capped children, fit person orders are sometimes used to fill in the long waiting 


period or to secure a place more quickly. Since these orders can run for very 
much longer than any other the 


, make a fit person order to someone 
y (and combine this With a supervision order) or 
ardian to enter into a recognisance to exercise proper care 
ay also continue the existing order, 
9. Approved Schools, A court may commit to an approved school the same 
range of children for whom fit person orders may be made, though they must 
(other than in exceptional cases) be over the age of ten, 

About 5 per cent of the boys and 60 per cent of the girls committed to approved 
schools are non-offenders. Wherever a classifying school exists, children (other 
than Roman Catholics) go there first for a period of careful ciservutiun and test- 
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ing so that they may be sent to the school best suited to their needs. Many 
magistrates think it would be more logical for this thorough observation study 
to precede rather than follow the making of a given order, but so far the facilities 
for such observation are extremely limited, though a start has been made in 
providing the remand centres envisaged in the Criminal Justice Act, 1948. 

Children under the age of twelve-and-a-quarter may be kept at an approved 
School until fifteen, otherwise the commital is for a maximum of three years or 
until the age of nineteen, whichever is the shorter period. Every child must be 
periodically considered for licensing, taking into account progress, general 
behaviour, response to education and social training, and whether or not the boy 
or girl can return to his or her own home. Most children spend very much less 
than the full commital period in a school. When a child leaves the school, after- 
care is the responsibility of a probation officer or the children's department. 
Licensing is for the unexpired portion of the approved school order, and super- 
vision for three years after (or up to the age of twenty-one). The school managers 
retain parental rights during this period and children on licence or supervision 
may be recalled to the school. ‘The Home Secretary may discharge an approved 
school order at any time. 

The schools are provided and 
(though financed from public funds) or else by 
ments, They are divided into junior (10 to 13), intermediate (13 to 15) and senior 
(15 to 17) for boys; and junior (10 to 15), intermediate (14 to 16), and senior 
(15 to 17) for girls. Nearly all schools are to some extent classified according to 
the children they try to train and the kind of régime they provide; for example, 
there are three nautical schools, two schools for boys of high intelligence, and 
two schools for girls requiring psychiatric treatment. There has been a consider- 
able increase recently in the facilities for psychiatric consultation and treatment 


at the approved schools. 

F The schools are intended for children who need a fairly long period of residen- 
tial training. From some approved schools the children go out to an ordinary 
day school in the neighbourhood; they also receive vocational training, though 
the basic aim is the readjustment and social education of the children so that they 
may be able to live more satisfactorily in the community. The means to achieve 


this aim are: 


managed either by voluntary organisations 
local authority children’s depart- 


*. . . to base this process of rehabilitation on understanding of the personality, 
history, abilities and aptitudes of each child, and on knowledge of the family 
Situation; and to promote it by a stable environment in the school enabling 
remedial influences to be brought to bear and progressive training to be given, 
by contact with the home, and by help and supervision after the child leaves the 


school.' (Home Office, 1961.) 

al visits and correspondence are encouraged, and per- 
the Criminal Justice Act, 1961, a boy or girl who 
be removed on a warrant to another approv- 
tre for a period of twenty eight days. 
tion Centre. A child under fourteen 
hable in an adult by imprisonment 
to a month. Boys or girls 


Wherever possible, parent 
iodic home leave is given. Under 
is seriously unruly or subversive may 
ed school or a remand home or remand cen 

10. Detention in a Remand Home or Deten 
who has been found guilty of an offence punis 
may be sent to a remand home as a punishment for up 
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over fourteen may be committed to detention centres (where they are pk 
provided by the Prison Department. They must be physically fit to Wei a i 
brisk training with strict discipline and supervision which the centres arc inten $ s 
to provide. The programme is devised to cover three months, which is the He 
period of commital. Under the Criminal Justice Act, 1961, young people e 
from detention centres are under supervision for a further twelve months, an 
liable to recall for misbehaviour. S 
11. Borstal. A juvenile court may commit to Quarter Sessions for a decision 
about a borstal sentence a boy or girl over fifteen convicted of an offence punish- 
able in an adult by imprisonment. If Sessions is satisfied, having regard to his 
character and previous conduct and the circumstances of his offence, that this is 
the most appropriate training, and if a report on his physical and mental eun 
tion indicates that he is suitable for such training, then it may pass a sentence 0 
Borstal training. Unfortunately these boys and girls may wait in prison for up to 
twelve weeks until their case comes up at Quarter Sessions. It is largely for this 
reason that the Ingleby Committee recommended that juvenile courts should 
have power to impose a borstal sentence. Under the Criminal Justice Act, 1961, 
they have extended powers to impose a borstal sentence on boys or girls over 
fifteen misbehaving at an approved school. f 
Borstal institutions are run by the Prison Department. Young offenders are 
first sent to classifying centres, and the borstals (some of which are open) eng 
classified according to the type of boy or girl and the training provided. Under 
the Criminal Justice Act, 1961, the sentence is for two years (with a minimum 
period of detention of six months) and with a further two years on licence. 
Borstal after-care is undertaken by probation officers, 
12. Imprisonment. A juvenile court may not impose a prison sentence, though 
a higher court can impose such a sentence on anyone over seventeen, It is there- 
fore both illogical and regrettable that a juvenile court may, and often must, 
remand an offender over fourteen in prison if he or she is so unruly or degit 
as to be incapable of being detained in a remand home. More provision of remanc 
centres and closed sections at remand homes and approved schools is urgently 
required to remedy this anomaly, and strongly recommended by the Ingleby 
Committee, : 
13. Orders under the Mental Health Act, 1959. Offenders, or boys or girls 
found to be in need of care, protection or control, may be admitted to hospital 
or placed under guardianship under the Mental Health Act, 1959. Before making 
an order for detention in hospital or for g : 
on the written or oral evidence of two doctors (one of whom must have epi 
experience in the diagnosis or treatment of mental disorder) that the boy or git 


is suffering from mental illness, psychopathic disorder, sub-normality or severe 
sub-normality, and that the most suitable 


order under the Mental Health Act. A 
boy or girl can be admitted to a specified hospital within t 
may be combined with a fit person order 


ment would have an obligation to keep in touch and to be responsible for the 


boy or girl after discharge from hospital. Under certain circumstances uel 
tion orders, i.e, restricting the discharge of the patient except with the conse? 


of the Secretary in relation to offenders over fourteen. 


; i «fed 
uardianship the court must be satisfie 


of State, may be made 
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He : i consent of the person or authority to the 
ing of the order. It is too early as yet to tell how these provisions will work 
out in relation to the small but extremely difficult group of mentally disordered 
ane pple who appear before the juvenile courts. Shortage of treatment 
acilities for children and adolescents in mental hospitals or in special units is a 


severe problem. 
at reni iR the range of decisions available to juvenile courts and the kind 
he He a ant pe ormation they need to arrive at the most appropriate decision in 
Mies idual case. It will be abundantly clear from what has been said that these 
annot function without adequate supporting services. Our limited know- 
ledge of contributory causation of juvenile delinquency, as well as of the relation 
between any given form of treatment and its outcome, make it all the more 
— to detect and treat incipient delinquency, neglect, maladjustment or 
aywardness at an early stage. But at present we woefully lack the preventive 


and therapeutic services which would make this possible. 


Guardianship orders require the 


Postscript 

. In August, 1965, the Government published a White Paper, “The Child, the 
Family and the Young Offender", setting out its proposals for reform. The 

Suggested changes are:- 
1. To raise the age of crimin 
2. To institute non-judicial family councils 
tees.These councils would consider cas 
what would in someone over 16 be an o 


protection or control or who were not going 
disputed and the parents and child agreed to the proposed treatment, this 


would be recorded. If there was dispute about the facts of the case, or about 
the proposed treatment, or if the family council thought the case should be 
heard judicially, then it would be remitted to a family court. 
- To set up family courts which would hear cases remitted to them by the family 
councils. These courts would have wider powers, e.g- the imposition of fines, 
than the family councils. Their decisions W 


ould of course be binding. 
4. To lower the age of care, protection or control proceedings from the 17th to 
the 16th birthday. 


5. To abolish approved schools. 
taken over by the children’s departments 
range of residential treatment. Fit person or 


approved school orders so that there could be muc! 

treatment of an individual child. Any agreement about treatment could be 

varied from time to time with the consent of the parents, and in any event 
case at least once a year. 


the family council would have to review every i 
nel of magistrates would sit 


$i To set up young offenders courts. The same pa $ ; 
in a family court and the young offenders court. The latter court in passing 


sentences would be required to have regard to the offender's welfare (at 
present this only applies to juvenile courts). All the present forms of treatment 
would be available to the court. Senior approved schools would be taken 
over by the Prison Department and, together with the present Borstals, 
would form Youth Training Centres to which boys or girls would go for 


al responsibility to 16. 

appointed by local children's commit- 
es of children who had committed 
fence or who were in need of care, 
to school. If the facts were not 


w 


Most junior and intermediate schools would be 
and become part of a comprehensive 
ders would be substituted for 
h greater flexibility in the 
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9 months to 2 years. ‘Separate establishments’ (unspecified) would be pro- 

vided for those needing longer training. . 

The Government recognises the extreme importance of preventive work and 
adequate services to underpin the proposed new structure. ‘This means that 
existing children’s and other services should be co-ordinated and enlarged to 
form a family service. The Government accordingly propose to appoint a small 
independent committee to review the organisation of the local authority personal 
social services and to consider what changes are necessary to create an effective 
family service. There was reference to this proposed Committee in the Queen’s 
Speech (November, 1965) but no definite commitment to introduce legislation 
on the White Paper in the current parliamentary session. 

EILEEN L. YOUNGHUSBAND 
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Chapter 20 
ACCIDENT PREVENTION 


THE annual death figure from transport accidents in England and Wales exceeds 
6,000, and in Scotland amounts to around 700. Lain (1964) analysing road casual- 
ties in 1963 showed that these reached a new peak. Of 356,179 road casualties, 
55,500 involved children under fifteen years, representing an increase of 4:1 per 
cent over the figure for 1962. Of these casualties 80g died and 12,426 were 
seriously injured. The annual cost to Britain from road accidents alone amounts 
to some £172 million--more than £3 per head of population. In 1962 more 
children under fifteen years died from home accidents in Great Britain than in 
any previous year, no less than 911 under five and 124 between five and fifteen 
years, these figures repr senting increases of 14°9 per cent and 11°7 per cent 
respectively over the figures for 1961. The cost of home accidents also must 
therefore be considerable. 
Over the past twenty years 
factors. In 1946 the deaths d 


there has been a complete change in the main killing 
ue to infectious disease were twice those due to all 
accidents, but by 1956 deaths from infectious disease were half those due to 
accidents and today they are less than one-third. Infant and child mortality has 
thus shown over this period a steady and, in some instances, a remarkable de- 
crease, The accidental death rate does not, however, permit any cause for satis- 
faction but rather engenders a feeling of disquiet, since in most developed 
countries accidents now form the main cause of death in childhood and 
adolescence. 

Accidents to children occur in the homes and on the roads. The steadily 
increasing standard of living has brought additional new hazards to the home and 
considerably more traffic on the roads. Not only are the mortality figures rising 
but also there is a corresponding increase in morbidity, a greater suffering, a 
greater disablement and disfigurement. The vast majority of these accidents are 
preventable, The element of human weakness will always exist but the incidence 
of the many tragedies could be limited by precautionary and preventive measures 
althy child is not so much careless as carefree. 


and by education. The average hez 
The public should become aware that accidents kill more than twice as many pre- 


school children as measles, scarlet fever, whooping cough, diphtheria, dysentery, 
tuberculosis and poliomyelitis combined. The importance of accidents is also 
very real when applied to a country’s economy, an aspect that tends to be 
forgotten. 

In present-day society accidents tend to 


able but there is no justification for this at 

at all for ill health. The natural heritage of a child is good health and he should 

never become the victim of an accident, and this should be our attitude. Every 

hospital is to some extent a confession of failure—failure to keep children well. 

Children’s hospitals are looked on with pride and the sick child with sympathy. 
401 


be accepted and considered as inevit- 
titude. There should be no legislation 
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Beautiful modern new accident services are designed. Instead of doing more to 
prevent accidents it seems more lavish welcomes are being prepared for the 
victims. Even capital punishment gets more attention paid to it than the unfortu- 
nate innocent child struck by a home or road accident. " 

Certain measures have been adopted in Britain to reduce the scourge. 1 he 
Royal Society for the Prevention of Accidents was founded in 1916 to institute 
widespread educational propaganda related to home and road accidents and was 
directed towards pedestrians, cyclists, motorists, parents, teachers, road organisa- 
tions and education and local authorities. The police have played an important 
part in road safety training of school children and in the development of road 
sense. 

In 1948 a grant from the Home Office enabled the Royal Society for Preven- 
tion of Accidents to set up a small Home Safety section. Many local authorities 
have established similar bodies. - 

Home safety measures can be grouped as follows (British Medical Association, 
1964): 

(1) Governmental: The Home Secretary in 1947 set up a Standing Inter- 
departmental Committee on Accidents in the Home. . 

(2) National Organisations: The Royal Society for the Prevention of Accidents 
gave the lead, but home safety courses are encouraged by the British Red Cross 
Society, St. John Ambulance Association, St. Andrew's Ambulance Association, 
Girl Guides' Association, etc. 

(3) Advisory Bodies: Such organisations give valuable help with technical and 
educational problems of home safety, e.g. nationalised fuel industries, the British 


Standards Institution, Fire Prevention Officers, and the Central Council for 
Health Education, 


(4) Local Authorities: Medical Officers of Health, 
and home safety officers, carry out much good work in prevention through 
instruction, publicity displays and evening classes. In some towns fireguards are 
specially made and offered at a small rental to families with children under the 
age of seven years, 

(5) Local Voluntary Home Safety 
on general publicity through lecture 

The high accident rate in children 
tend to give little information of acci 
Newcastle area of 1,000 children bor; 


with their health visitors 


Committees: These committees concentrate 
s, displays, competitions and exhibitions. 

is an international disgrace, Though reports 
dents in the first year of life, a survey in the 


nin the year 1947 showed that 61 children of 
this age group suffered 66 accidents (Spence et al., 1954) and the follow-up 


(Miller et al., 1960) recorded 732 accidents in 847 children in five years, which 
contributed 8.5 per cent of their total 


children under the age of two years 
America figures indicate that children 
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All accidents are tragic but death from suffocation is one of the most distressing. 
Though plastic bibs may be the cause, the propped-up feeding bottle should 
never be employed, and babies should be encouraged to ‘break wind’ after feeds. 
Soft deep pillows are dangerous and also small toys in relation to obstruction of 
the airway. 

. Many of the dangers in the first year are obvious but preventive measures are 
inadequately organised and sustained. 

In the pre-school age, the child has become very active and keen on exploration, 
both in the home and outside. Stairways, roads, water, flame, fire, gas, electricity 
and oil have great attractions, as do bottles of sweets, pills and coloured fluids. 
Figures vary, but over 35 per cent of all fatal accidents in this group result from 
motor vehicles. Again, preventive measures seem clear and responsibility must 
fall on the parents, though more instruction in mothercraft and homecraft would 
be beneficial. 

In the two- to three-year age-group drowning accidents 
Among home accidents burns and scalds stand out by their frequency. 
are common from upsetting of teapots or plates of 
g injuries are seen from playing with 


are not uncommon. 
In the 


One to two age-groups scalds 
soup. In the three to four age-group burnin 
matches or fire or from grasping electrical elements. Burns are more common in 
girls from their light flammable clothing. Poisoning from pills is also relatively 
common, With the improvement in social standards there has been a steady 


increase of washing-wringer injuries. 
ne accidents declines and the 


In the school age-group the incidence of hom 
traffic mishaps become more frequent, e.g. bicycle and motor accidents, falls, etc. 
he majority of fatal accidents in children result from motor vehicles, from 


drowning and from burns or scalds. Morbidity figures are always difficult to 
assess but there is no doubt of the high morbidity rates following burns and 
scalds, 
. A maxim, often quoted, states that if the possibility of an accident exists in any 
Situation, then inevitably, sooner or later, that accident will happen. 

The factors concerned in accidents can be grouped: (a) existing danger points 
and (5) human or supplementary factors. Both can be applied to road or home 


accidents. 


On the road the dangers will vary according to the volume and nature of 


traffic and to some extent the age of the child. The child under four should be 
accompanied, and so protected; the child over four should be educated. The 
responsibility of training must in part remain in the first place with parents and 
later to some extent with local authorities, the police and education authorities. 
In relation to car drivers, they must observe speed regulations, take special care 
in built-up areas and in the precincts of schools and children's playgrounds, and 
employ all manner of safety devices in cars. In respect of young cyclists, training 
and development of road sense is an absolute necessity. 

The main danger points in roads are, of course, busy crossings, blind corners 
and main roads abutting on to schools. Such danger points are the responsibility 
of corporation or county authorities. . i ] 

The dangers in the home are many and are best considered in relation to the 
Separate rooms. A child is in greatest danger in the kitchen, the centre of a 
mother's activities. The possible dangers are many, open fires, gas or electric 
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cookers, hot liquids in pots, pans or pails, washing machines, Denier t. 
electric points and gas switches, matches, etc. Again, if meals are serye hs 
kitchen there are the additional dangers of hot soups, hot tea or coffee, etc. à 
the bathroom there are the electrical dangers, the dangers of bottles of pills or 
medicines, the dangers of razor blades and the danger of too hot water in the 
bath. In the bedrooms there are dangers from portable electric fires and from 
electric blankets and hot-water bottles. A very real and common danger is the 
flammable nightdress. Specially related to young children are the bath, = 
chamber-pot and painted (lead) or sharp-pointed or flammable toys or toy 
with small buttons. : E 
Common customs are the heating of the bath and the chamber-pot Met ater 
that is almost boiling. The dangers of this unfortunate procedure are obvious. 
"here are of course dangers common to all rooms, faulty switches, torn 
carpets, and open fires with absent or inadequate fire-guards. L. . 
Mention has been made of human and supplementary factors. The most im- 
portant is the harassed mother. The busy mother should endeavour to work by 4 
safety time-table. She should place her young child in a play-pen or in a aoe 
with a safe harness when she is most busy. Before a busy spell starts she nee d 
check on all fire-guards. In respect to staircases and open windows, the best 
protection is some form of gate or guard, | " 
In general, the answers to many of the dangers are clear. All fires, no matte 
their type, should have an adequate guard which should always be in position 
and be fixed and never used for drying clothes. " 
A play-pen should be kept folded up in readiness for use and the spars iun 
be close enough to prevent the baby's head slipping between. Harnesses, M 
employed, must be carefully applied. Young children under two years should 
not sit at table but be put ina high chair, a little distance from table. i . 
Accidental poisoning from pills is a very real danger and many pills arc am 
possible to distinguish from sweets. Figures indicate that ferrous sulphate, 
histamines and aspirin are the commonest agents. In most instances the care es 
placing of medicine bottles is the primary cause, but the practitioner also cánno 
be exempted from fault, Other commonly ingested poisons include disinfectants, 
barbiturates, kerosene and camphor linaments (Craig and Fraser, 1953). ; 
Flammable clothing, e.g. cotton, flannelette and winceyette, is one of the main 
dangers, and although the Consumer Protection Act, 1961 (see Appendix) e 
hibits the sale of dangerous ready-made children's nightdresses, it does hee 
restrict the sale of flammable materials from which these can be made. The iila 
is surely ripe for an international demand for the production of pipes ji 
clothing. Parents should be encouraged to choose the newer safer fabrics ii 
their children. In this respect also this form of burning injury would be aiios 
ably reduced if the Heating Appliances (Fire-guards) Act, 1952, was observer 
This Act clearly states that the sale is prohibited under penalty, of electric, ae 
and oil-burning fires unless fitted with a guard complying with prescribe 
standards. It is important to note the act does not deal with the open fire. ie 
To meet the human factor consideration must be given to education in cc 
craft for girls and homecraft for boys. The public must become acciden 
conscious. The National Health Service could give a lead by the co pee dn 
a Prevention Section and in universities ‘Preventive Medicine’ should include 
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TE oe 

Accident Prevention’. Propaganda by posters, pamphlets, films and talks can 
play an important role. The family doctor, however, by personal advice and 
guidance is in many ways the key figure and he must recognise and face his 


responsibilities. 
A. B. WALLACE 
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Chapter 21 


HEALTH EDUCATION 


FoR no group is health education more needed than for children and those who 
influence them. Consider for example the relationship between certain habits and 
certain disorders: unhygienic habits associated with the spread of infection; 
promiscuity with illegitimacy and venereal disease; smoking with lung cancer; 
excessive eating with obesity and a higher death rate from various causes; in- 
sufficient exercise with coronary thrombosis; excessive drinking with alcoholism; 
sustained worry or resentment with psychosomatic disorders, . 

Clearly certain learned attitudes and habits induce disease. But they will mit 
be stopped to order. If a child fails to acquire harmful habits it will be because 
of his nature and upbringing; if having acquired them he discards them, it will 
not be because we forbid them or advise against them but because he himself 
rejects them, . . 

So, if we are to influence for the better the attitudes and practices formed in 
childhood, superficial propaganda will not suffice. To medical knowledge we 
must add educational insight and skills. We must know something of how people 
learn and how they can be led to change existing habits. 

Yet educational means must be subordinate to health ends, We must answer 


the questions ‘Towards what end?’, and ‘What should be taught?’ before we ask 
'How?', ‘When?’ and ‘Where?’, 


Towards What End ? 


We are concerned with education about disease only so far as knowledge of its 
causes and treatment will promote health. We are 
‘home doctors’. Our aim is to encourage people o. 
habits that will help them to become as healthy 
circumstances permit. A corollary aim is to make 
to safeguard the health and happiness of others, 

We shall not attain these complex goals merely by telling people what we 
know, and what we think they should do. We must also transmit insights, 
attitudes and skills. We must inspire as well as interest, enlighten as well as in- 
form, show as well as tell. People must be encouraged to think, argue and experi- 
ment as well as to listen, watch and copy. We shall succeed to the extent we make 
health education a sharing rather than just a giving and receiving, and healthy 
living an almost instinctive way of life rather than a fear-ridden obsession. 


not trying to produce a race of 
f all ages to form attitudes € 
and happy as their nature anc 
them want to do what they can 


What Should be Taught? 

At first a child need only be 

become second nature. But as he 
be added to healthy habits, 


schooled in healthy tastes and ways until wi 
grows older health knowledge should gradually 
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rers use : ns pere parue be how the hiaan body is made and 
ghout the later years of childhood. It 
should be detailed enough to provide a rational basis for advice on diet, exercise, 
a ventilation, clothing, heating, lighting and other matters of 
de E he physiology and hygiene of the reproductive system should be 
cussed in the same way as those of the respiratory, digestive, circulatory, 
excretory, nervous and endocrine systems, and the special senses. At every stage 
children should be encouraged to study the relation of man to his goviconment. 
In schools, this study should be closely integrated with physical education, and 
with instruction in biology, homecraft and domestic and social science. 
BioLocv or INFECTION. Human ignorance and carelessness contribute largely 
to the spread of infection. Health education must therefore include systematic 
instruction in the biology of infection. An occasional film or lecture, the periodic 
distribution of leaflets, and the display of posters giving didactic advice are not 
enough. All those who are capable of understanding them should have a good 
grasp of the nature and needs of micro-organisms, the sources of infection, the 
means of spread and what can be ‘done to block them. The more intelligent 
children should also learn about the factors favouring bacterial multiplication, 
the nature of the body’s reactions to infection, the means by which resistance to 
infection can be raised, and how the body can be assisted to recover when infec- 
tion actually occurs. Those who are in key positions, e.g- food-handlers, should 
receive in addition specific instruction in what they must do to protect others, 


and why. 

p ACCIDENT PRE 
England and Wales, and sever: 
Children should therefore be told about t 
can be prevented. This need not be done in suc 
ness, Our aim must be to show children where t 
be reduced or avoided. In some areas, police give pl 
test-situations for pedestrians and cyclists, illustratin 
means of accident prevention. Schools should deal similarly with home accidents. 

INDIVIDUAL AND SOCIAL PsyCHOLOGY. When it comes to social skills and under- 
standing and control of th nore delicate ground. There is 


e emotions, we are on n 
a danger of causing self-consciousness, exce trospection and loss of natural 


ssive in 
style. Clearly, there is a need here for mature and well-trained teachers, who can 
educate in these matters with insight and restrain 


t, and by example and sympa- 
thetic discussion rather than by formal teaching. But surely our schools fail if 
they do not inculcate the attitudes and skills needed for happy and mutually 
satisfying personal relationships at work, in social and family life and with the 
opposite sex. And surely their scale of values is faulty if this does not rank high— 
indeed take first place —amongst the objectives. Some of the ways by which these 
objectives might be attained are touched upon in later paragraphs. 

Rutes or HYGIENE. In the home and nursery school the young child should be 
drilled in health practices until they become second nature, But as he matures he 
should be encouraged to seek for the reasons behind these practices and to change 
them if he finds cause to do so. This examination will best begin with actual 
problems or as a natural development of studies of physiology, psychology, and 
the biology of infection. Indeed, if these have been well taught older children 


TION. Each year, accidents cause over 20,000 deaths in 
al times that number of permanent disabilities. 
he causes of accidents and how they 
ha way as to create over-fearful- 
he dangers lie and how they can 
ayground demonstrations of 
g the highway code and 
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and adults should be able to work out the rules of hygiene for themselves. Rules 
discovered in this insightful way will mean much more than those merely 
learned by rote. The implications of these basic studies for daily living should be 
considered at every appropriate opportunity. The nature and consequences of 
over-indulgence and addiction should be examined and discussed, so that then 
each can, with reasonable knowledge of the facts, decide for himself what his 

Practice will be. Continual attention should be paid to how one’s own hygienic 

Practices—or malpractices—can affect the health of others. 

Sex Epucation, No child can grow up without learning something about sex 
and forming attitudes towards it. So the question is not whether children should 
be sex-educated or not, but how far they should be systematically educated, and 
when and by whom. : 

Now that society ordinarily protects us from excessive hunger, fatigue, dis- 
comfort, and physical danger, the sex urge is left without seriously competing 
primary drives. Indeed it is reinforced by the primary drives of curiosity and 
the need to be active. Its control therefore depends upon acquired secondary 
drives. But here society is inconsistent: on the one hand, it calls for suppression 
until marriage at an average age of twenty-six for a male and twenty-three for a 
female; on the other, it uses every device of publicity, entertainment, and adorn- 
ment to titillate and inflame. Under these circumstances it is unwise to perpetuate 
ignorance and to leave each generation to solve its problems without the help 
that knowledge and discussion can give. 

* / Our concern should not be just with control: direction is equally important. 
Our aim should be to help the child so to grow up that for him sex will be not 
damaging, but enriching. To do this we must answer his questions straight- 
forwardly. We must avoid giving him a false sense of shame about his body and 
its functions. We must teach him the anatomy and physiology of sex as an integral 
part of education concerning the general structure and function of the body. We 
must instruct him in the nature of venereal disease as part of his study of infec- 
tion. And, as he matures, we must balance his knowledge of the physical with a 
critical appreciation of the emotional, social and moral aspects of sex. In parallel, 
we must develop his self-respect, his integrity and power of control from within, 
his inclination to balance distant consequences against immediate satisfactions, 
and his readiness to consider and respect the rights and well-being of others as 
well as of himself. We must help him to think of sex relations as a form of human 
relations requiring the highest standards of emotional honesty and consideration 
for others. If we succeed, he should come to regard sex as a natural and enriching 
activity, and the sex drive as an additional power to be developed and fulfilled 
like all the others, but one that, because of its strength, especially needs to be self- 

controlled and wisely directed. These aims should be systematically pursued at 

home and in school, formally and informally, 

PREPARATION FOR MARRIAGE. The relationship of husband and wife is second 
in importance only to that of parent and child. So, during adolescence, both sexes 
ider the Purpose of marriage, what it gives, and 
what must be put into it. They must be helped to realise that it is a complex 
relationship involving much more than the romantic and the sexual, When they 
become engaged they should together attend a formal course of instruction to 
discuss and prepare themselves for their new relationship and the adjustments, 
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responsibilities and duties it will involve. Help in preparation for marriage, and 
in facing marriage difficulties, can be obtained through the various centres 
sponsored by the Marriage Guidance Council. 

PREPARATION FOR PARENTHOOD AND Faauty Lire. Since the early years of 
childhood are the most formative, parents and home are the most important 
influences in a child’s life. Education for parenthood and family life is therefore 
an essential, but so far largely neglected, part of education, No one should com- 
plete his formal education without adding to his knowledge of physiology and 
psychology a broad understanding of the special needs of young children. In 
all maternity and child welfare schemes provision should be made for systematic 
as well as opportunist education of future or actual parents. Although a father’s 
influence is not so great as a mother’s, his part in shaping the home atmosphere 
and in training the child must not be forgotten or underrated. 

Tue EFFECTS oF ENVIRONMENT. Environmental factors affecting health must 
be modified principally by social action. Older children should therefore be 
taught how the physical and cultural influences at work upon the community 
affect health. Grammar school sixth formers should be capable of understanding 
and discussing vital statistics in their broad forms. By correlating what they have 
learned of physiology and social psychology with what they learn about environ- 
ment and its effects, they should be able to assess more objectively the importance 
and the goodness and badness of physical and cultural factors. The better political 
judgement and sense of responsibility that would result must surely hasten social 
action to remove harmful influences and replace them by good. 

Commercial advertising should be one of the forces considered during this 
course of social studies. Pains should be taken to develop the older children’s 
capacity to assess the true value of the claims made for patent foods, vitamin 
Preparations, patent medicines, alcohol, and tobacco. ‘This examination will be 
based, of course, upon the studies already discussed; but it should also include 
a study of the psychology and ethics of advertising in all its forms. 

Sociar Axp Hear Services. Many social and health services are on a whole- 
sale scale, In a sense they impose good conditions upon the individual without 
requiring his co-operation, and indeed often without his knowledge. To be 
really effective, however, an increasing number of them must be known to the 
citizen, and wisely used by him. It follows that the older child should know about 


the social and health services provided by his community, what their purpose is, 
Where to find them, and how to use them. No new social or health service should 
be introduced without a systematic attempt to sce that those for whose use it was 
designed know its purpose and its arrangements. Educational measures of this 
kind will help to ensure that existing services are wisely used and that needed 


Services are introduced. 


Principles 
n a set of health rules to be learned by rote. 


Clearly health education is more tha : 
as well as inform. Attitudes and 


It must inform as well as instruct, and persuade 
behaviour must be changed as well as knowledge. . : 

One learns by noticing something (observation), by finding or being given the 
facts (information), by being told what to do (instruction), by copying a model 
(imitation), by being shown how (demonstration), by experimenting with possible 
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alternatives until one is found that works (trial and error), or by constructive 
reasoning (insight). 

Learning may be incidental or motivated. It is incidental when it occurs in 
the course of activity that is aimless or motivated by some unrelated drive. It 
is motivated where one wants or fears or dislikes something (motive), notices 
something that suggests that action is needed (cue), does domething (response), 
and as a result gets what one wants or escapes from something one dislikes or 
fears (reward). Health educationists must therefore be aware of the roles and 
interactions of motive, cue, response, and reward in the process of learning. 

Motive. To bring about changes in the attitudes and behaviour of those he 
seeks to influence, the health educationist must know to which relevant motives 
he can appeal, 

The infant can be educated through an appeal to his need for food, drink, 
knowledge, activity and freedom from pain and fatigue. And these, of course, 
remain basic drives throughout life. Indeed, the secondary drives are refinements 
and extensions of them, But these growing refinements, and the welling up of the 
great primary drive of sex, steadily widen and increase the motives to which we 
can appeal. To the primary drives towards relief from physical tensions, the 
child quickly adds a longing for love and approval, first of his mother, later of his 
family and his group. His instinctive drives are also modified by the growth of 
conscience and of will. He develops, too, a need for mastery and success. At first 
these secondary needs express themselves physically, but they soon overflow 
into intellectual, emotional and social fields. He wants to be grown up: to be 
loved and cared for certainly, but also to be successful, admired and respected. 
It is to these motives that we must appeal in young children: to their desire to 
do the grown-up thing and to know how things happen and why. At this stage 
we must be content with teaching the grosser skills of healthy living. 

With older, but still pre-pubescent children, these motives remain but mature 


into more refined and purposive channels. These older children are no longer 


content with a mere skeleton of factual knowledge and with gross skills. This is 
therefore the time when we can 


demand perfected forms of health practices and 
feed a store of health knowledge that will be a valuable foundation for later more 
advanced studies, 

During adolescence the striking endocrine and maturational changes that 
express themselves in ways of great importance 
-pubescent child had mastered the basic skills and 
iliar social environment. But the adolescent finds 


dist world with a new and disturbing self. He is aware 
of changes not only in his body but in his mind. 

These changes, and the questing and aspiring self-consciousness they bring, 
drive him towards self-improvement, self-government and the acquisition of 
knowledge and skills. Adolescence is therefore a fruitful period for health educa- 
tion, Appealing to the youth's self-conscious desire for health, strength, agility 
and poise (or the young girl's longing for health, beauty. style and grace), we can 
start with a study of the body, its development and cave and its use and abuse. 
But we can then lead the adolescent to consider the influence of mind on body, 
and to seek to develop grace and skill in human relations as well as beauty in 
physical form and movement. And by way of a skilfully developed series of 
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interests, these unspoken longings and the adolescent's growing interest in sex 
can help him to find better goals and ways of life. To his existing knowledge of 
structure and function we can thus add consideration of relations and of purpose, 
so developing the social and philosophic aspects of health education. 

As the adolescent enters adult life he normally falls in love in a way that blends 

romantic and sensual elements and turns his thoughts to marriage and family. 
The young adult is therefore keenly interested in the physical, emotional, and 
social adjustments of courtship and marriage. As a corollary, he becomes more 
concerned with the socio-economic structure and with such services as housing 
and health. He is therefore ready to learn how to play his part in seeing that 
the community provides the conditions necessary for health. 

Communication cues. Not only must the health educationist know to which 
motives he can appeal, he must also know how to use educational cues that arrest 
attention, promise reward, and teach how to respond. Science is rapidly extend- 
ing the means of communication, and our understanding of how they should be 
used. Indeed the art of choosing, blending, and handling them is itself becoming 
a science, Effective health education therefore depends upon the study of what 
is known of the science of communication, and the disciplined practice of the 
art. Good will and intuition are not enough. 

No matter what its form, to be entirely successful a communication must pass 
several tests. It must arrest attention: otherwise it will not even be observed. 
Having arrested attention, it must hold it long enough for its message to be 
grasped. To hold attention, it must be significant to the person concerned. To be 
significant, it must be related to his circumstances, his experience, or his hopes 
or fears; it must appeal to one or more of his drives; and it must suggest the 
Possibility of reward or of escape from unpleasantness, preferably soon. ‘To main- 
tain its significance it must build on existing interests and develop step by step 
new interests, new desires, or new promises of benefit until its final point has 
been made. For its message to be grasped and its final point made, it must be 
intelligible. To be intelligible it must be adjusted to the intelligence, knowledge, 
and experience of the person or group addressed. 'To be effective it must be 
acceptable. To be worth-while, it must modify attitude or change behaviour. 

If the intention is merely to prepare the way for later, more specific cues, a 
communication need do no more than create a new, or stir up an existing, feeling. 
But if it is meant also to modify behaviour, it must give a reasonably clear indica- 
tion of what response should be made, and how. It does this best if it demonstrates 
as well as tells. To be translated into action it must be practicable. And it will 
be fully effective only if it brings about the response that is wanted —if it taps the 
wells of motive and directs the released stream of energy into the desired channel. 

Ideally, therefore, a communication should inspire to action as well as indicate 
what the action should be. A completely adequate communication is a signal, a 
model, and a spur. 

A single instrument of health education can seldom satisy all these criteria. 
Fortunately, in learning, as in physiology, there is summation of impulse. 
Stimuli which by themselves would be ineffective may in series lead to action. 
And in this series the early communication that does no more than create or 
maintain an interest, or the intermediate one that modifies attitude, plays as 
essential a part as does the final, trigger stimulus that changes behaviour. 
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Health education should be continuous and varied. No matter what the -— 
may be, or what the desired response, we should as far as possible présent L is 
communication in all its effective forms, usc all available media, involve as s 
senses as we can, and appeal to every motive that is not itself damaging. E 
discussion of the relative value of different approaches and different media o 
health education is by no means mere pedantry. An approach or a irene Soi 
is acceptable and effective at one age, or in one social, economic or d 
circle, may make little or no impression earlier or later, or in other eee 
Society. Even in the same age group or social group there are wide indt E 
differences in the capacity to understand and to be stimulated by a given co 
munication. — " dis 

It is probably safe, however, to make a few generalisations. For most p Pi , 
doing is better than seeing, and secing better than hearing. Best of all is repeate T 
to sce and listen to a demonstration by an admired or trusted model, lei 
compare one’s imitation with it, and see and be told how near one is to an exac 
match, . - 

Media vary too in their prestige value, independently of the message conv cy E 
In all likelihood a newspaper article carries more weight than an pi ag 
ment, a leader more than an article, The Times more than a local weekly, ‘on 
radio more than the press and direct face-to-face contact more than any ot = 
medium, The status of a poster is probably related to its size. A leaflet she 7 
some of the authority of the organisation that produced it. The same can probably 
be said of an exhibition or a film, 

In health education by personal contact, influence depends to a great extent 
upon recognised superior knowledge or skill, and evidence of decem 
Status in this sense is greatest in the sphere in which it was won. Accordingly 
doctors, dentists, psychologists and nurses have great influence in health educa- 
tion, just as champion athletes have in sport. Nevertheless, there is an overflow 
of prestige into all related and many unrelated fields. This means that an athlete, 
a film star or a ‘pop’ star can have great influence for good or bad. ! 

Parental example and instruction are of dominating importance. Parents ie 
first on the scene; their influence is for some time undiluted; they control the 
rewards most vital to physical and emotional well-being and security; they are 
loving and loved; contact with them is continuous and intimate; and they can 
d :monstrate and correct as well as instruct, 


The influence of teachers is also comparatively e 
education in school is of grcat significance since tl 
continuously and Systematically health educated o 
whose authority overflows into the field of healtl 

The health educationist must therefore 
such people. Although he will use as many visual and aural aids as he i 
he should direct his greatest efforts towards interesting and educating the natura 
health educators -parents, teachers, youth leaders, social workers, nurses, 
doctors. Other means of communication are merely aids. Tn 

Perception. A major difficulty in communication is that the same thing 1S 
differently perceived by different People. We tend to see what we expect, hope, 
or fear to see. Gross examples of how the same thing is perceived differently T 
people with different values and experience are: personal cleanliness, diet, sexua 


arly and substantial, So health 
hrough it all children could T 
ver a period of years by peop'e 
h «t of 
do all he can to enlist the support © 
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morality. If people have the same backgrounds, knowledge and expectations, 
communication is easy; if they have not, it is difficult. Indeed, it may even be 
impossible until the barrier of different perceptions of the same thingis recognised 
and removed. 

Health educationists who are not aware 
point. They may seek to communicate something t 
But for those with whom they are trying to communica’ 
piece of a complicated jigsaw from which many pieces ar 
relate it to an entirely different pattern. 

There is still greater risk of misunderstanding when people of one culture or 
sub-culture try to communicate with those of another. Sometimes this is simply 
because they have entirely different backgrounds of knowledge, experience, 
circumstances and resources. Often it is because the practices it is desired to 
change mirror a philosophy of the nature of disease that is opposed to the con- 
cepts of modern medicine. Or it may be because the recommended measures 


offend against traditional beliefs. 
Such philosophies and tradition 


of this mechanism may fail at this 
hat they perceive to be obvious. 
te this may be only one 
e missing, or they may 


s ‘cannot be attacked without giving rise to 
anxiety or hostility. The health educator who is unaware of them, or who know- 
ingly flouts them, will inevitably meet resistance. For example: blood-testing 
may be refused because an enemy could use the blood to make an evil charm 
through which he could injure (Afghanistan). Hospitals may be boycotted by 
pregnant women because they do not permit a ritualistic ceremony on the third 
day after birth (Viet Nam), or prevent ritualistic disposal of the placenta (Latin 
America), or prohibit the traditionally prescribed diet (Latin America), or make 
it impossible for the newborn baby to be laid naked on the soil of his ancestors 
(Africa), or because they are too well aired, and fresh air is bad for a woman in 
childbirth (Ecuador). An operation involving amputation may be refused because 
it would mean being without the amputated part throughout eternity (China). 
A man may decline to go to bed even when seriously ill because to do so would 
be unmanly (Greece). Better lighting and ventilation may be resisted because it 
would give the ‘evil eye’ more chance to cause poverty, illness and death (Uganda). 
Water from newly bored wells may not be used because the village geomancer 
had not been consulted to ensure that it was not bored into a vein of the dragon 
that sleeps under the soil of the village (Viet Nam). Insect vectors of disease can- 
not be killed because all life is sacred (certain Buddhist countries). Health clinics 
may not be used because they have been built on the site of a tomb; or because 
the doors face in the direction from which the evil spirits come and no protective 

screen has been put up (Viet Nam). . . 
It is on such magical or religious beliefs that resistance will often be based; 
just as it is upon our ‘scientific’ beliefs that we found our health education. The 
as in foreign cultures, 


clash of ‘faiths’ leads to stalemate. So in his own, as well i 
the health educator should acquaint himself with relevant folk beliefs and cus- 


toms. He should assess which favour and which oppose the desired change of 
attitudes or practices. He can then use those that are consonant with his goals. 
And he can help people to see antagonistic traditions and customs in a new light 
while showing them that he respects their right to decide such things for them- 
selves, With these preliminaries he will be less likely to offend and more likely to 


persuade. 
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It is precisely because of these differences in perception that participating 
methods of health education are superior to didactic. Properly handled, personal 
or group discussions bring differences of perception to light. Those involved can 
then seek common ground from which they can together advance to examine facts 
in an immediately related field. Once agreement has been reached there, they can 
again move forward step by step. 

Reward. In health education our aim must often be to get people to change 
existing habits. They will be most likely to do this if the existing habit no longer 
pays and the desired response is well rewarded, M 

Ordinarily, the reward offered by the health educationist will be a positive 
satisfaction. But this is not always possible. Immunisation against poliomyelitis 
is a case in point. It has no direct appeal per se. Here attention must be called to 
a danger; it must be shown that the danger is a threat to the respondent: it must 
then be shown how the danger can be averted; and, finally, the respondent must 
be encouraged to decide upon and to take the appropriate action (thus relieving 
anxiety and consequently reinforcing the decision to act). For example: polio- 
myelitis cripples; it threatens your child: immunisation reduces the danger; 
protect your child: take your child to... where he will be immunised and thus 
protected. 

But we should arouse fear only if no other motiye is relevant, It is much better to 
appeal to the positive emotions: to the desire to know, to master, to achieve or 
to excel, 

Response. The health educator fails unless he 
or at least prepares the way for it. So he 
take account of its emotional, social and moral as well as of its physical aspects, 
discover how it is perceived by the people concerned, appraise the influence 
of relevant beliefs, customs, taboos, prejudices, attitudes and practices, 
and assess his resources, Before the final scope of the project is settled, the 
problem should be thought of as a possible starting-point for wider health 
education. 

When the first plan of the project has been draw 


upon the whole man, and upon society, should be critically examined. Will the 
proposals improve individual or community health, however little? Or will they 
injureone part of the personality or of the community while they benefit another, 
and thus, on balance, do more harm than good? 

If the project, or some Part of it, has survived this test, it should be broken 


down into daughter (but still related) projects which will be directed towards 
different sections of the community. 'l'hese are: 


local government legislators and offici 
nurses, teachers, health ins 
parents); the training schoo 
colleges, medical and nursi 


evokes a more healthy response, 
must first define the problem clearly, 


n up, its possible repercussions 


Is for these natural educators (universities, training 
ng schools); schoolchildren; and the general public 


groupings, by sex, age, socio-economic status, 


HEALTH EDUCATION 415 


and skills can be gradually built, terminating with the desired, but at present 
unobtainable response. ! 

When the immediate projects for any secti 
chosen, all available media of health education s 
their specific but co-ordinated function. Within these immediate projects, each 
Lor Eee education undertaken through an individual medium should have 
ims med defined aim, which may be an early, intermediate or late step 
in pue ne esired response. It may therefore have one or several of the follow- 

purposes: to give or revivify information; to arouse latent interests or create 
new ones; to evoke higher aspirations; to remove prejudice or give knowledge; 


on of the community have been 
hould be marshalled and allotted 


: attitudes or behaviour in a particular direction. 
Care must be taken, however, to exclude undesirable responses. A clumsy or 
condescending approach may lead to antagonism; demanding too much too soon 
may discourage; an appeal to fear may create anxiety; stress on disease rather 
than on health may result in an excessive concern with illness. 

The sequence of steps in health education then is: first, establish the facts; 
Second, assess opposing as well as'favouring influences; third, decide what 
response is ultimately practicable, and by what stages it can be achieved; fourth, 
decide to which motives to appeal; fifth, use those media that will bring about 
the desired response at the least cost in time and money; sixth, try to ensure that 
the desired response consistently brings a satisfying reward, so that in time it 
becomes second nature; seventh, appraise the effectiveness of the different means 
of health education that have been used, and the changes that have been brought 
about in knowledge, attitudes and behaviour; and, last, replan in the light of these 
findings. 


to encourage insights; to modify 


Methods 
of health education might be carried 


A detailed description of how each aspect 
advice and help on specific projects 


out will not be attempted here. In Britain, 


can be obtained from: 
The Central Council for Health Education, Tavistock House, Tavistock Square, 


London, W.C.1. j 
The Scottish Council for Health Education, 16 York Place, Edinburgh. 


The Royal Society of Health, 9o Buckingham Palace Road, London, S.W.1. 

The National Association for Mental Health, 39 Queen Anne Street, London. 

The National Committee for Audio-visual aids in Education, 33 Queen Anne 
Street, London. 

The National Marriage Guidance Council, 5 

The Royal Society for the Prevention of Acci 


London, S.W.1. 
The Central Council of Physical Recreation, 26 Park Crescent, London, W.1. 


The Scottish Council of Physical Recreation, 4 Queensferry Street, Edinburgh 2. 
In other countries, the Ministry of Health and the Ministry of Education (or 
their equivalents) should able to say what help is available and how it can be 
obtained. 
Internationally, advice o 
The International Union for 
Switzerland. 


8 Queen Anne Street, London. 
dents, 52 Grosvenor Gardens, 


n health education can be got from: 
Health Education, 3 Rue Viollier, Geneva, 
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The Health Education Section of the World Health Organisation, Palais des 


Nations, Geneva, Switzerland. 
ROBERT SUTHERLAND 
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Chapter 22 


CHILD HEALTH IN THE TROPICS 


Tue tropical areas of the world today are faced with problems affecting their 
childhood populations which extend far beyond those of exposure to a particular 
climate, For the most part, the tropics represent underdeveloped areas where the 
Standard of life of the great majority of the indigenous population forms a striking 
contrast to that of the small minority who have achieved the highest levels of 
education and living; the contrast is not only between urban and rural popula- 
tions, since the worst living conditions may be found in slum areas surrounding 
modern cities, Although tropical communities and cultures have through the 
centuries been subjected to change, óccasioned principally by invasion, famine, 
and epidemic disease, new factors operating during the present century (and 
more particularly during the past twenty years) have accelerated change to an 
unprecedented extent. Political emancipation coupled with the emergence of 
ruling and professional classes famililiar with the European, American or Russian 
Systems of education are resulting in pressures from within which are more 
irresistible and more radical than moulding from without. The construction of 
roads and the introduction of air and motor transport have been responsible not 
only for expansion of trade but also for migration and detribalisation. Probably the 
most important factor, however, in upsetting the equilibrium between reproduc- 
tion and survival has been the spread of Western medicine. Although hygiene has 
lagged behind therapy, and many set-backs have occurred from failure to over- 
come prejudice or to understand local custom (Dorolle, 1953), modern methods 
of prophylaxis and treatment are, in fact, becoming increasingly accepted by 
native populations. Thus in yaws areas, the dramatic effect of intravenous 
arsenic on the primary and secondary lesions created confidence in the potency 
of intravenous injections, which has been followed by the even more impres- 
Sive results of antibiotics. 

When to therapy is added prophylaxis, including vaccination against smallpox, 
yellow fever and plague, control of malaria and sleeping sickness, and the pro- 
vision of uncontaminated water supplies, it will be realised that a factor of enor- 
mous weight and potential has been thrown into the balance. It is, of course, true 
that the medical services are as yet far from adequate and in many areas rudi- 
mentary, and that global malaria-control alone will continue to tax their resources 
for years to come. But what is most significant is that the medical and sanitary 
Services have already had a profound effect on population and survival and that 
their further development has been given high priority by native communities 
which have achieved or are approaching self-government. 

Before considering the specific problems of child health in the tropics, there- 
fore, it is essential to recognise that the fundamental issue is not the comparatively 
simple one of reducing infant and maternal mortality or of safeguarding the health 
of the schoolchild. It is rather that of achieving a stable balance between the 
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increasing chances of survival and the food available to support the population. 
Industrial expansion and export are likely to provide at best only a partial solution 
for the problems of tropical areas, and it would appear that the results of control 
of disease must in the last analysis be met both by a corresponding increase in 
local food production and also by limitation of child-bearing. The necessity for 
limitation of population by contraception is being faced realistically in India, and 
has been accepted as a matter of social policy. Although the issue is still highly 
controversial and complicated by religious and moral doctrines, population con- 
trol has entered a new phase with the introduction of an oral contraceptive of 
proved efficacy. For the maximum benefit to the childhood population to be 
achieved, however, it is important that contraception should be linked with 
intelligent family planning and the suitable spacing of pregnancies (Chapter 23). 


Agriculture and Diet 


Agriculture and husbandry are so closely related to the staple diet that they 
must be considered as forming an essential background to the problems of child 
health. Although there will be major differences between one tropical area and 
another, the occurrence of a wet season characterised by torrential rains and lush 
growth followed by a dry season during much of which food production is 
minimal, provides common problems. The heavy rains are apt to result in soil 
erosion wherever the land has been cleared of trees, and roads may become im- 
passable for wheeled traffic. (It is significant that there is no indigenous wheel 
found in the culture of tropical Africa, and that the majority of market produce is 
still transported on foot.) The dry season is marked by enervating heat, dust, 
flies, and shortage of water, whilst pests and village fires make heavy inroads on 
stored harvests. Owing to the depredation of parasitic and other diseases, the 
raising of livestock is precarious throughout the tropics, whilst religious belief or 
local custom may exclude any or all animals as articles of diet or militate against 
the improvement of existing stock. Thus the pig is banned as unclean by Moslem 
communities. The Hindu religion, which regards the cow as sacred, not only 
necessitates an almost exclusively vegetarian diet for the majority but results 1n 
an enormous cattle-population of India which consumes much of the available 
food and contributes very little milk. In tropical West Africa, the extensive try- 
panosome belt is largely devoid of cattle (though attempts are being made to 
introduce stock immune to sleeping sickness); little of the meat and none of the 
milk produced in Northern Nigeria is available for the southern areas. Indeed, 
the nomad habits of the Fulani herdsmen in the north make them as much a 
liability as an asset owing to the destruction of crops which follows their wander- 
ings, and so far have made the economic utilisation of milk, e.g. by drying, im- 
practicable on any major scale. : 

It may be said that, with certain exceptions, meat contributes little to the staple 
diet in tropical areas, since even when stock can be successfully reared (e.g. pigs 
in Thailand and goats in many areas) the meat tends to become a cash product 
beyond the means of the average peasant or the animals are regarded as capital 
which is not readily expended. What is of even greater importance in considering 
the health of the infant and young child is the almost universal lack of milk. 
Even where milk is, or could be, available there is frequently a strong prejudice 
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against its use. ‘This is perhaps understandable in view of the very great likelihood 
of milk being infected at source or becoming contaminated. 

In contrast to those communities depending almost exclusively on tilling soil 
which is yearly being washed away, river and coastal dwellers have tended to 
base their economy on fishing. The liberal inclusion of fish in their diet is com- 
monly recognisable at an early age in the physique of the children. Whereas 
young children weaned on to an exclusively vegetable diet tend to develop large 
protuberant abdomens (accentuating the commonly seen umbilical hernia) 
children in fish-eating communities do not. There is also suggestive evidence 
that both childhood and terminal stature is greater amongst fish-eaters than in 
those areas where foods with high protein content 


are scarce. It is possible that 


76. West African children from 
a fishing community, showing con- 
trasting physique from Fig. 75- 
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flooded rice-fields 


and methods of preservation 
o the diet of populations living at a dis 
g areas *fsh-farming' on the 


improved transport 
valuable supplement t 
river, whilst in some rice-growin 
has been introduced with the same purpose. . 
At the present time, food production in the underdeveloped areas is being 
faced as a world problem by co-operation between local governments and the 
United Nations working through the Food and Agriculture Organisation (FAO). 
The provision of expert advisers, agricultural equipment, and training of native 
personnel has been accepted as a responsibility by the more favoured nations, and 
through international co- 


there is no doubt that real progress is being made i 
operation and mutual aid. But without minimising the present achievements or 
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future possibilities of development of the tropical arcas, it is extremely dubious 
whether food-production is in fact keeping pace with population or is within 
measurable distance of doing so. Calder (1954), who wrote with enthusiasm of the 
prospects of development, also stated, ‘Seventy per cent of the Asian peoples 
depend on rice as their staple diet and, while the population has increased by over 
Io per cent since the outbreak of the Second World War, the rice production is 
no greater, and in India considerably less, than in 1939’. This difference in tempo 
between control of disease (and hence increase in population) and increased 
agricultural production is partly accounted for by a greater reluctance to accept 
new agricultural methods, systems of land tenure, and dietetic habits than to 
accept Western medicine. Partly also, it stems from the fact that control of 
epidemic disease is in many areas a necessary precursor of agricultural or other 
development (a lesson learnt from the construction of the Panama canal, which 
was only possible after the area had been cleared of yellow fever). This inevitably 
leads to a time lag between the operation of the medical services and the increased 
productivity which may follow, Unfortunately, also, visiting foreign experts have 
not always been fully aware of local conditions, native customs, and religious 
beliefs before advising on major undertakings, and a number of costly failures 
have taught the necessity for local co-operation. 

Apart from an increase in the staple 


diet, however, there are undoubtedly 
potential sources of food in ma 


ny areas which are not fully utilised, Williams 
(1954) in discussing the real needs of the underdeveloped countries, has stressed 
the role played by ignorance as a cause of malnutrition. De Silva (1951) has also 
emphasised that in Ceylon malnutrition is due more to poverty than to shortage 
of food. In tropical Africa there are many potential foods which are either taboo 
or which are not eaten from ignorance of their value, whilst others are squandered 
owing to difficulties of transport or preservation, 

Since major increases in food-production may take many years to achieve, the 
immediate necessity is for the existing resources to be fully utilised and for 
wastage to be reduced to a minimum, This can only be brought about by educa- 
tion at every level, designed to render the particular population concerned best 
able to be self-supporting and self-sufficient. It must be remembered that an 
educational system suitable for an industrial population in a temperate climate 
may be largely inappropriate for one which has widely different problems to face 
and a completely alien culture. There is an obvious danger in allowing the prin- 
ciples of fundamental education to be lost in the rapid expansion of elementary 
education with an acute shortage of fully trained teachers, whilst literacy itself 


is too often regarded simply as the road towards black-coated employment and 
away from manual labour or craftsmanship, 


Environmental Sanitation 


Whilst adequate nutrition may be regarded as a basic need of any human 
community, nutrition is closely linked with environmental sanitation and the 
underdeveloped countries, much of the 
st as the direct result of intestinal parasitic 
$ k a ders. These in turn are primarily the result 
sanitary » and of the contamination of soil and water. 
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water, being used indiscriminately as latrine, laundry, bath and drinking 
reservoir, 2. 

Of the more important intestinal parasites, Ascaris lumbricoides, hook-worm 
and whipworm are spread by the ova escaping in the stools and becoming infective 
in contaminated soil; in the case of Strongyloides stercoralis the larvae are passed. 
Infestation with Ascaris and whipworm occurs by ingestion of contaminated 
food and water, whilst the larvae of hook-worm and Strongyloides cause infesta- 
tion by penetration of the intact skin, as may occur when children are walking 
barefoot on infected ground. Whilst children are probably the greatest sufferers 
and principal source of spread, the problem of intestinal parasitic infestation is 


Fic. 78. Overcrowding in 


an Indian home. 


essentially one affecting the whole community and can only be satisfactorily 


ion leading to sanitary disposal of excreta. 

volves the liver, viscera, and genito-urinary tract or rectum, 
great disability in children in endemic areas, is transmitted by 
bathing in infected water which harbours the intermediate host (a mollusc). T he 
ova are excreted in the stools or urine. Whilst personal hygiene plays an essential 
part in control of the disease, the provision of piped water for bathing, and the 


use of molluscicides to destroy the intermediate host in natural waters are also 
important methods of attack. 


The diarrhoeal disorders, of which 
chief pathogenic agent in adults and c 


and causes very 


Shigella infection is now probably the 
hildren, account for a major part of the 
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infantile mortality in many areas, and for high morbidity in childhood through- 
out the tropics. (In a study of protein malnutrition in children under five in 
Southern India, it was found that 25 per cent of those examined had a history of 
recurrent diarrhoea, and that approximately 15 per cent were suffering from 
diarrhoea at the time of the examination.) In prevention, objectives must include 
not only the safe disposal of excreta, but also the provision of easily-accessible 
piped water, reduction of the fly-index, and improved standards of food handling. 


^ 


Fic, 79. Slum conditions in Calcutta. Children sit around open sewers. 
ing in the home, commonly associated with inade- 

factor in the spread of infectious and contagious 
disease, and is seen at its worst in the larger cities. The nidus of childhood infec- 
tion is most commonly found within the family, and in the case of pulmonary 
tuberculosis, usually in an adult with whom the child is in close contact. The 
crowding together of large families including adults and children of all ages is 


Overcrowding. Overcrowd 
quate ventilation, is a major 
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particularly favourable to the spread of tuberculosis, and this is in fact one of the 
most widespread and lethal diseases of underdeveloped countries. 


Fic. 8o. Street corner health education in Ceylon. P. 
cination against typhoid, smallpox and rabi "s in o 
where a public health nurse 


osters explain the necessity for p 
order to attract volunteers to the ten 
carries out vaccinations, WHO/Photo 5406. 


Infant Mortality 

It is only possible to speak in general terms of the infant mortality in many 
tropical areas owing to the paucity of reliable vital statistics. Such figures as are 
available for the more populous and developed areas, where registration of births 
and deaths may be effected with Some approach to accuracy, can certainly not be 
i eas where the population may be almost 

) i ded with fatalism, and the desirability of 
recordi i . In such areas, we are largely dependent 
carried out by trained observers able i 
observing each woman of child-bearing 
age over the necessary period, and recording the result of each pregnancy. In one 
such study by Harding (1948) in Sierra Leone, the infant mortality rate was found 
to be 417+ 48 per 1,000 live births in one year which was marked neither by 
famine nor major epidemic disease, Onabamiro (1949) reviewed the information 
then available for West Africa, and various authors (e.g. Jelliffe, 1952) have 
estimated that from 300 to 500 of every 1,000 live-born babies die in infancy- 


study small and stationary communities, 
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If ‘infancy’ is taken as the first five years of life rather than the first year only, this 
is probably still largely true in some areas. Even the official figures applying to the 
capital cities of the West African territories where medical and social services 
tend to be concentrated, are still excessively high by modern standards. Whilst 
West Africa is here taken as an example, comparable data suggest a similar 
overall picture in other tropical areas, and it must be remembered that floods or 
epidemic disease may produce peak years in mortality which are now seldom 
seen in temperate climates. 

It is probably no exaggeration to say that in some of the underdeveloped 
tropical areas of the world, the mortality of infants and children under five years 
of age is at least six to ten times as high as it is amongst the most favoured nations. 
_ Causes. In considering the causes of this extremely high mortality during the 
first five years of life, it is advisable to break it down into age groups although 
there is insufficient data to assess at all accurately the relative contribution of 
each period, It may be borne in mind, however, that in the countries where a rapid 
fall has occurred in infant and childhood mortalities during the present century, 
the greatest absolute decrease has beén in deaths under one year, but the greatest 
relative decrease in deaths in the age group one to five years. It is certainly true 
of the tropical areas that (as in Great Britain in the nineteenth century) the 
greatest number of deaths occur during the first year, but that an immense saving 
of life could be effected in the age group one to five years. It is also generally true 
that where there is a high infant mortality rate, the stillbirth rate is also high and 
that this helps to make the foetal wastage still more excessive. 

Neonatal and birth-deaths. Infant deaths which are the direct result of 
delivery are essentially an obstetric problem, and in most areas the obstetric 
services are expanding rapidly through the setting-up of village maternity units 
and the training of native midwives. Local religious practice, ¢.g. purdah, how- 
ever, may militate against institutional delivery. On the other hand, where the 
obstetric services are readily accepted, accommodation is apt to become so over- 
crowded that discharge on the first or second day after delivery results in many 
preventable infant deaths. In units where it has been possible to aim at retaining 
mother and infant until the cord has separated, the practice appears to have been 
amply justified. 

Since the great majority of deliveries are still domiciliary, however, there 
remains an immense field not only for expansion of the supervisory services but 
also for general education of women in hygiene and infant care. It is still not very 
uncommon for cases of obstructed labour to reach hospital when the mother is 
almost moribund, or where sepsis has occurred through interference and the 
introduction of septic material into the vagina. Female circumcision,* with 
consequent cicatrisation, is said to account for a significant number of difficult 
deliveries in areas where it is a usual practice. 

Neonatal deaths which are not the direct result of delivery will also be in- 


fluenced to a great extent by local custom. Where delivery takes place on the 


mud-floor of a hut and the cord is cut with an instrument that has not been 


times performed in infancy but more commonly 


at puberty, may consist of clitorectomy alone or with extensive excision of the labia 
minora and incision of the vulva. It is still practised in many parts of Africa, and carries 
the common risks of sepsis and haemorrhage in addition to those of later scarring. An 
account of the rite in Sierra Leone is given by Gervis (1952)- 
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sterilised, there is a common risk of umbilical sepsis or tetanus. The Rebhond 
of neonatal tetanus occurring is increased when mud or dung is used for dressing 
the cord, and there is no doubt that in many areas tetanus is, in fact, an important 
cause of neonatal death (Jelliffe, 1951). . - 
The practice of forcing fluid, e.g. by cupping the hand round the infant s face 
and pouring a stream of water over the nose and mouth, or of immersing the 
infant's head in water shortly after birth (as amongst the Fulani), is liable to lead 
to suffocation or inhalation pneumonia, and the same applies to forcing ‘pap 
into the mouth of the newborn. (A belief exists amongst some West African 
tribes that colostrum is dangerous, and the infant is kept from the breast for 
three or more days after birth.) : 
Amongst many unsophisticated populations there is a natural prejudice against 
gross congenital deformities, and affected infants rarely survive. (A curious 
exception in Southern Nigeria is albinism, which is relatively common, although 
it provides a handicap in a tropical climate.) In some communities there still 
exists a strong prejudice against twins and multiple births, and in others con- 


siderably less care is taken in ensuring the sürvival of female than of male infants. 
With regard to congenital malaria 


placental barrier and cause death wit 
demonstrated in the case of infants of 


, it is known that parasites can pass the 
hin the first three days, and this has been 
European mothers delivered in the tropics. 
The present evidence suggests, however, that true congenital malaria is rare in 
native infants (Covell, 1950), though infection shortly after birth may (if suffi- 
ciently heavy) overcome any existing congenital immunity. 

During the latter part of the first month of life, 
tions play an increasingly important role in causing respiratory and diarrhoeal 
disorders. Deaths from ‘convulsions’ are frequently recorded, but as these may 
be due to neonatal tetanus, sepsis, meningitis, malaria or birth injury, there 18 
need for more accurate diagnosis if treatment and prophylaxis are to be ctn 

Postnatal deaths and morbidity. During the first year, the almost universa 
practice of breast feeding in unsophisticated communities provides some pro- 
tection against the diarrhoeal disorders, though these nevertheless carry à sub- 
stantial mortality, and rank with respiratory infections as one of the major causes 
of death. Despite breast feeding, worm infestation becomes increasingly common 
during the first year of life, and may be remarkably heavy, e.g. 100 adults ascaris 
sometimes being passed by an infant of twelve months. Whilst ascaris infestation 
seldom endangers life, except occasionally by causing obstruction, it is undoub- 
tedly a contributory factor in causing digestive and nutritional disorders. (The 
role of hookworm infestation in causing anaemia in infancy and early childhoo . 
is probably related both to the actual load of parasites carried and to the basic 
nutrition of the child, since an iron-deficient diet will render adequate compensa- 
tion for blood-loss difficult or impossible.) Of the common childhood diseases» 
pertussis and measles take a much higher toll of infant life than they now do m 
temperate climates. The infant during the first year is exposed to the infections 
prevalent in the particular area, e.g. malaria, smallpox, meningococcal meningitis 
dysentery, trypanosomiasis, etc, Whilst these are responsible for a high mortality 
in the younger age groups the problems are primarily those of general control. 
The reaction to the first infection with malaria appears to vary widely with 
individual immunity, Bruce-Chwatt (1952) has described five types of response 


bacterial and parasitic infec- 
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by newly infected infants, varying from severe loss of weight and inability of the 
young organism to cope with the infection, to a minimal reaction with normai 
weight-gain (which he regards as high inherited tolerance to the malarial 
parasite). During the first three months of life the infection rate was found to be 
lower than might be expected from the length of exposure in a highly endemic 
area, but by the age of twelve months, over 8o per cent of the infants studied had 
become infected (Fig. 81). 

Later infancy and early childhood. (One to five years.) Whilst the nutrition 
of the young infant is commonly safeguarded by breast feeding, nutritional dis- 
orders account for a high mortality and morbidity when the age of weaning is 
reached, Although it is usual for breast feeding to be continued for two years or 
more, lactation is often inadequate in quantity rather than quality after the first 
year. During the period of supplementary feeding, i.e. when soft solids are being 
given in addition to the breast even a small amount of breast-milk may protect 
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in deficiency, which is often precipitated when the 
infant is completely weaned. Semi-solid food, e.g. premasticated plantain, millet 
porridge, or cornflour, is given ata variable age depending on local custom and 
staple diet, but as a general rule there is little attempt to provide food suitable 


for the infant, whilst the toddler is almost wholly dependent on the adult diet. 
Although there are exceptions, the infant commonly receives little or no milk 
is a vegetarian one his diet 


after lactation is exhausted, and where the staple diet i a 
may be grossly deficient in first-class protein. ]t must be emphasised, however, 
of plant proteins, and in- 


that there are wide variations in the nutritive values u i 
creased attention is being focused on the use of locally available plant proteins 


in infant and child feeding. Thus in Central America a protein-rich preparation, 
Incaparina (consisting of 38 per cent cottonseed flour, 29 pet cent corn meal, 
29 per cent sorghum, 3 per cent Torula yeast, 1 per cent calcium carbonate and 


the infant against severe prote 
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vitamin A at 20,000 i.u./Ib.) has been produced by the Institute of Nutrition of 
Central America and Panama, It superficially resembles the maize gruel in 
common use, and has been successfully marketed on a commercial basis. 
Kwasutorkor, the vernacular name applied to a disease described in the Gold 
Coast by Williams (1933, 1935), is a condition occurring particularly in this age 
group. It is characterised by failure to thrive and retardation of growth; apathy, 
anorexia, and misery; and by loss of normal pigmentation of the hair and skin. 
The hair which in dark-skinned races is normally of crisp texture and deeply 
pigmented, becomes fine, silky, and reddish-grey or even silvery in colour, whilst 
the skin loses the normal dark ‘gloss’ that is characteristic of the healthy infant. 


and may mask the true degree of 
€ changes, and there is atrophy p 
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If untreated, the disease in severe form carries a high mortality, but the 
description *malignant malnutrition' is not now generally regarded as acceptable, 
since many cases can be saved by treatment with skimmed milk. 'The exact 
relationship of Kwashiorkor to hepatic degeneration with or without oedema in 
older subjects, which is widespread in the tropics, is still debatable, but it is 
probable that protein deficiency is at least one common aetiological factor in 
both groups. 

Kwashiorkor has been observed in almost all underdeveloped countries where 
protein deficiency is at all common. Whilst these are not exclusively tropical, 


. The young infant is commonly 
ed on the back (in Africa) and 
t-fed on demand. 


they include Ghana, Nigeria, the Congo, West Indies, Cuba, India, Indo-China 
‘Thailand, Indonesia, Ceylon and Malaya. The disease occurs (1) in the age 
group in which protein requirements are high and (2) amongst peoples whose 
diet is deficient in protein-rich food and where the ratio of protein to carbo- 
hydrate foods is low (Trowell, 1954). It is seen particularly but not exclusively 
where the staple diet is maize or tropical roots such as cassava or manioc which 
are deficient in methionine. Kwashiorkor is a preventable disease and provides 
an important index of protein-deficiency attacking a particularly vulnerable 
age-group. Where Kwashiorkor is common, every severe case is likely to be 
associated with a number of mild cases, and evidence of protein deficiency 
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will also be found in the adult population, particularly in pregnant and nursing 
mothers. 

Oruer Hazanps, During the one to five year period, the young child commonly 
experiences a profound change in the mother-child relationship and increased 
exposure to risks of every kind. Whereas the young infant is commonly carried 
on the mother’s back and breast-fed on demand, the older infant is often dele- 
gated to a small sister, whilst the toddler is left to a much greater extent to fend 
for himself, particularly when he has been succeeded by another baby. The 
picture of the malnourished ‘deposed child’ of three or four beside the healthy 
baby at the breast is a familiar one. At the same time his mobility exposes him to 
greater environmental risks under conditions of primitive sanitation and hygiene. 
Apart from threadworm infestation, Ascaris lumbricoides is the most ubiquitous 
type of worm infestation in the tropics, and is commonly acquired in early 
childhood. Where hookworm or schistosomiasis is endemic the child is likely to 
become infected from contaminated soil or water. In malarial areas the infection 
rate reaches its peak incidence, (The ‘spleen-rate’ in this age group is often used 
as a rough index of malarial infection of the community, and serves this purpose 
in endemic areas although it should be borne in mind that the spleen enlarges 
readily in early childhood from causes other than malaria.) The mortality and 
morbidity from malaria in infancy and early childhood in the tropics is still 
prodigious, and where the disease is holendemic the adults who survive represent 
a ‘salted’ community where immunity has fought a more or less successful battle 
with infection, There is also evidence that malarial infection in childhood is a 
contributory factor in producing the liver damage which is almost universal in 
many areas, and that chronic malaria and malnutrition are together responsible 
for the greatest loss of work potential in the underdeveloped territories. In 1952 it 
was estimated that the total annual number of cases of human malaria averaged 
350 million, with a mean mortality of one per cent, a substantial proportion of 
which occurred in infancy and childhood. Since the introduction of modern 
insecticides and house-spraying, however, the disease has been eradicated in a 
number of countries and others are progressing toward this state. 


Later Childhood 

Although the older child is subject to the 
lives, including infection, malnutrition, and trauma, there is no doubt that the 
mortality between five years and adulthood is very much less than in infancy and 
early childhood, 'To an increasing extent, boys of school age are coming under 
supervision which makes both treatment and prophylaxis more readily feasible. 
In the case of girls, where education in the basic principles of health, diet and 
infant hygiene is most needed if major progress is to be effected, there has been 
much more apathy or active hostility to bringing them into the educational sys 
tem. Even in areas where elementary education is being demanded by the native 
population, it is often found that the school Population includes only one girl to 
every ten or more boys (Fig. 93). In Moslem communities and others where 
purdah is practised, there is Particular difficulty in bringing education to girls of 
school age and even more so in training older girls to form the nucleus of the 
teaching, health Visiting, nursing and other Professions in which their co-opera- 
tion is most needed. Many experienced workers feel that the spread of female 


common risks of the area in which he 
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education (which should be directed in the first instance to fitting girls for intelli- 
gent motherhood rather than for purely academic posts) is a fundamental step 
which must be taken if the underdeveloped countries are to go forward. 

The health problems of the child of school age are, as has been mentioned, 
essentially those of the community in which he lives but two conditions which 
can be attacked intensively in this age group call for special mention. 

Yaws, of which the geographical distribution is shown in Fig. 86, is essentially 
a disease of tropical and near-tropical areas. It is due to infection with a trypo- 
neme (Treponema pertenue) which has many affinities with Treponema pallidum, 
the causative organism of syphilis. The infection is not, however, venereally 
acquired, and the consensus of opinion is that infection takes place at the site of 
an abrasion by contact with infected material, usually by direct body-contact. 


ee 


Nigerian boy of thirteen years. 


Fic. 84. Facial yaws ina 


1938; Turner and Saunders, 1935) indicate that 
infection is in the second five years of life, and 
that the commonest site is on the lower extremities (which are most liable to 
minor trauma when children are walking unshod through the bush), The 
crowding together of naked children on the floor of a hut at night is particularly 
likely to spread infection, whilst in the case of breast-fed infants a mother-child 
infection may pass in either direction although the condition is not congenitally 
acquired. The incubation period is thought to be three to four weeks. . 
After a variable period the primary infection is followed by secondary lesions, 
Which include the characteristic *framboesial eruptions, and maculo-papular 
and pustular rashes. Since the disease is not painful at this stage, and does not 
interfere with normal activity, children are often not brought for treatment whilst 


Studies in Jamaica (Chambers, 
the peak incidence of primary 
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the condition is still infective and readily curable. Indeed, in imr eed is 
regarded as almost inevitable, and children may even be tieliharate y " d E. 
The tertiary lesions are likely to appear in later childhood or emi a Ea , 
and in contrast to the primary and secondary lesions, are liable to be inte "ied 
painful when they involve the bones or plantar surfaces. Gummata mu em 4 
very extensive destruction of superficial tissues and great ae i 
(unlike syphilis) yaws does not typically result in visceral, vascular, ocula 


Fic. 85. Indonesian y 
The population w. 
a single injection of PAM. In ten years, 3 
and 5:5 million infected persons treated. 


Veste? "on aller islands. 
aws eradication team visiting one of the smaller x A 
as systematically examined, and cases of yaws treated v 


4 million people were examined, 


endemic, the total pop 
ance is 24 million (abo 
about 5 per cent of the total sick a 
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population. ‘These figures can be safely regarded as under-estimates.’ In Indo- 
nesia, when the anti-yaws campaign was started in 1950, approximately 15 per 
cent of the population was infected. 

Yaws is most effectively attacked in the primary and secondary stages, since 
early treatment can result in complete cure and at the same time eradicate sources 
of infection, When repeated injections of intravenous arsenic provided the best 
method of treatment available, it was often found that the rapid disappearance of 
primary and secondary superficial lesions resulted in many patients failing to 
complete an adequate course of treatment and subsequently relapsing. More 
recently, using penicillin, large-scale anti-yaws campaigns have been carried out 
under the guidance of WHO, supplies being provided by the United Nations 
International Children's Emergency Fund (UNICEF). Treated areas include 
Haiti, Indonesia, Thailand and the Philippine Islands. With the long-acting 


penicillin preparations now available, control or local eradication of the disease is 


Fic, 88. Endemic goitre affecting four sisters (Northern Nigeria). 

mass treatment, provided that the methods of the 
lidated into the health-services of the area. 

1 distribution of endemic goitre (Fig. 87) is 
widely different from that of yaws, and is not limited to tropical areas. It repre- 
sents, in contrast, a world problem which has largely been solved in the more 
advanced areas but is still practically untouched in affected parts of the tropics. 
In these areas, thyroid enlargement may be evident in 50 per cent or more of 
girls of school age and a relatively lower percentage of boys. It is often present 
in infancy or early childhood, and several members of a family may be affected 
(Fig. 88). The condition tends to become more severe in succeeding generations, 
and the relationship to endemic cretinism and also to associated deaf-mutism 
is well recognised. Although the etiology is complex and various dietetic factors, 
faecal contamination of water supply, etc., have been introduced into the picture, 
it has been repeatedly shown that there is a close relationship between a high local 


at least possible by intensive 
initial campaign can be conso 
Endemic goitre. The geographica 
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incidence of endemic goitre and low iodine-content of water (and hence of 
vegetables grown from it). This has been demonstrated in Nigeria and Ceylon by 
Wilson (1954), who also emphasised the importance of geological formation and 
the ‘leaching’ effect of tropical rain. : 
Prophylaxis is readily undertaken in those countries where refined salt is used, 
and where large-scale iodisation of such salt can be effected before distribution. 
For this purpose, potassium iodide in a proportion of 10 mg. per kg. has been 
found effective in temperate climates, and has served to eradicate endemic goitre 
in many areas. In Northern India and in the tropics generally, however, the 
problem of prophylaxis is much less simple. Native populations generally are 
used to eating crude salt, which may be produced by evaporation of sea or salt-lake 
water, burning of vegetable matter, or mining of local rock salt, and which often 
has a negligible iodine-content. The practical difficulties of iodising this on the 
Spot are formidable, whilst a change in age-old dietetic habit, e.g. to the use of 
pre-treated refined salt, is apt to meet with great opposition. Furthermore, pot- 
assium iodide is unstable under tropical conditions, and treated salt rapidly loses 
its iodine-content from the action of humidity, heat, and storage. Recent investi- 
gations indicate that potassium iodate, which is much more stable than iodide, is 
equally effective in prophylaxis and can be added in suitable dosage to either salt 
or flour without toxic effect (Study Group on Endemic Goitre, 1953). Whilst this 


represents an important advance, the problems of effective distribution still have 
largely to be overcome. 


Native Custom and Child Health 

Although the child before puberty is, in general, subject to comparatively few 
restrictions compared with the adolescent or adult, survival is often prejudiced 
even before birth by local custom relating to pregnancy and parturition. "I rant 
(1954) in describing some of the numerous food-taboos current in East Africa 
points out that deprivation falls particularly heavily on the pregnant woman 
since she must not only avoid the foods which are generally taboo to women 
(which may include eggs, fowls, mutton, pork, milk and fish) but also observe 
further restrictions for fear of damaging the foetus or prejudicing her confinement. 
The extreme degrees of anaemia of pregnancy which are common in most 
tropical areas are often largely attributable to local custom, which may insist that 
the foods of higher nutritional value are reserved for men or sold as a cash crop 


and that pregnancy (far from necessitating a better dict) is essentially a period 
of prohibitions.* 

In almost all primitive communities, parturition and the puerperium are 
surrounded with a variety of rituals, some of which are innocuous (e.g. disposal 


of the placenta or cord, ritual Purification after childbirth) whilst others may 
directly affect the survival of the child, Th 


" 5 on 
€ risks of sepsis or tetanus are comm 
to all types of native delivery where 


; P inst 
no precautions are taken to guard again 


* There is evidence that the African newborn infant is smaller than the European 2 
North American, e.g. an average birth-weight of 6 Ib. 5 oz. in Ibadan (Walker, raaa 
as compared with an average of over 7} Ib. shown from recent American and Britis 
studies, a difference which is significant even allowing for differences in samplin£- 
Although it has been argued that smaller birth size reduces the risks of difficult delivery; 


Ps ] Ti. ` M . P C. E 
there is nothing to be said in favour of the low-protein, iron-deficient diets often enforce 
on pregnant women in the tropics, 
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them, but are enormously increased when obstructed labour leads to unskilled 
interference, In many communities the cord is not cut until the placenta is 
delivered, and whilst this will have no adverse effect in a normal delivery, 
prolonged retention of the placenta may be responsible for the death of the child. 
Cutting and dressing the cord (which have already been referred to in relation 
to neonatal tetanus) are effected in various ways, and the cord may either be tied 
with fibre or thread or (particularly when torn, bitten or cut with a blunt instru- 
ment such as a stone or bamboo knife) left untied. The risks of haemorrhage from 
the cord are, of course, greater when a sharp instrument is used. 

Whilst in some nomadic communities the mother is expected to return to full 
activity almost immediately after delivery, the puerperium is often a time of 
more or less prolonged seclusion until ritual purification has been effected. Thus 
in some West African tribes the mother has to remain in the hut in which she was 
delivered for a fixed number of days, or on a mud couch under which a fire is 
kept continuously burning. 

Reference has already been made, to the common practices of withholding the 
breast for the first three days, i.e. until colostrum is replaced by milk, the forcing 
of fluid or pap on the newborn, the universality of breast feeding and its duration, 
weaning habits, and the close mother-child relationship during early infancy. 
Where polygamy is practised, the older infant will very early become one of a 
group of younger children within the compound and a little later within the 
village, Whilst the tie to one or other parent remains (depending to some extent 
on whether the community is patrilineal or matrilineal), the child is very soon 
aware that he is part of a family group that is not limited to his parents, brothers 
and sisters. It is, for instance, quite common in some communities for a crying 
child to be picked up by any woman in the compound and given the breast as a 
comforter, If the mother dies during the child’s infancy, he may be suckled by an 
aunt or grandmother, though sometimes there is a strong prejudice against such 
an ‘ill-luck’ infant and he will be allowed to die. 

This conception of the extended family group, with its associated loyalties 
and taboos, is fundamental to the structure of unsophisticated societies, and is 
emphasised in the initiation ceremonies which commonly accompany the 
approach of puberty, betrothal, the payment of bride-price, and marriage. Where, 
as at present, the existing structure is liable to be broken by migration and 
detribalisation, formal education, or the impact of alien influences, there is a very 
real danger of a chaotic interregnum before fresh loyalties and responsibilities 


are firmly established. . . . 
imitive' to formal education is one which has potential 


The transition from ‘pri 
dangers which must be clearly recognised if they are to be overcome. Thus the 


child in an unsophisticated community is primarily learning by direct imitation 
of his parents and elders, who are his teachers and whom he will admire for the 
possession of skills which he is anxious to acquire. The boy will be given by his 
father increasing responsibilities, e.g. herding, helping with house or canoe 

expeditions, whilst much of his play 


building, inclusion in fishing or hunting ilst n 
activity will be directed to fitting him to these ends. The girl will learn from her 
mother, and from an early age will be required to care for a younger baby, carry 
a pot of water balanced on her head, learn plaiting, grinding corn, cooking and the 
agricultural pursuits undertaken by the women of the tribe. Fortes (1938) who 
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gave a detailed analysis of both play and economic activities among ‘Tallensi 
children, found that the beginning of dichotomy in work and play was seen in 
the three to six year olds and that the dichotomy was well established by the 
age of twelve. Their whole education was thus directed to fitting them for the 
traditional occupations of men and women of their tribe. 

With the introduction of formal education, the child no longer learns from the 
parents but from a professional teacher who is concerned with academic dis- 
ciplines having little or no relationship to the customs of the child’s home or 
tribe. He is acquiring skills which his father and elders probably do not possess, 
and which he may easily come to regard as superior to skilled c aftsmanship p 
manual labour of any kind. If he returns to his own village, he may find himsel 
a social misfit in the traditional structure of the community, unwilling to accept 
the authority of the elders and unfitted to take on the occupation of his father. As 
in any society, only a limited proportion of children will be really fitted to proceed 
to higher academic education, and there is at present an urgent need for the 
provision of technical education and apprenticeship. . ] t 

It should be emphasised that these difficulties arising from the introduction s 
formal education apply essentially to the period of transition through which 
many of the tropical countries are passing, and will largely disappear when literacy 
had become general for more than a generation. This will, however, jinyolve 
profound modifications in the whole structure of society and the period of change 
during which new disciplines are replacing the old is bound to cause some 
disharmony and discontent. . 

Although it is impossible to do more than illustrate a few of the innumerably 
ways in which native custom will affect child health, mention must be made OF 
the vast subject of native ‘medicine’, The word ‘medicine’ is often used rather 
loosely to cover both magical or religious practices and also forms of therapy 
based on the use of active drugs (the distinction not always being wholly 
even in temperate climates). In the underdeveloped areas of the tropics the fe 
majority of children who now attend school (and almost all those who do no ) 
will already have been brought in contact with deeply-held concepts of health anc 
disease which are logically almost wholly irreconcilable with those of W cae 
medicine. Thus a crocodile-infested water-hole may be preferred as a source o 
drinking water to a piped water supply on the grounds that the former increases 
fertility, or a well feared lest it should have pierced the vein of an underlying 
dragon; whilst almost every disease or calamity is liable to be attributed to a 
breaking of a taboo, the anger of Gods or demons, or the malevolent influence of r 
particular individual. It is against this background of early-childhood belief - 
training that the results of later education in health and hygiene must be viewec- 
Whilst many health projects have broken down from failure to discover or € 
promise with local belief or from the active hostility of native medicine-men, "m 
now almost equally common to find two opposing systems of medicine ci 8m 
simultaneously or consecutively. Where native medicine involves the Bu. 
of outraged deities or ancestors, or homocopathic magic, and western medicine 
the use of chemotherapy, the patient may come to no harm in consequence ne 
what might be described as psychosomatic treatment, But where, as is often A à f 
case, the armamentarium of the native practitioner includes drugs (usually ^ 
vegetable origin) with strong pharmacological action, e.g. emetics, purgative ] 


CHILD HEALTH IN THE TROPICS 439 


vermifuges, vesicants, and abortifacients, dual therapy may be lethal. Indeed, 
these active preparations themselves carry much greater risks in infancy and early 
childhood than in later life, owing to the entire lack of control of potency and 
dosage. The semi-mystical belief in the value of frequent purgation of small 
children is not, of course, limited to the tropics, but it is there more liable to 
initiate intractable and fatal diarrhoea: whilst the West African custom of treating 
infants with enemas (blown through a small calabash, and containing a variety of 
irritants) may produce sloughing of the rectum and gangrene. But although many 
native practices may be dangerous or disastrous, it is too common a mistake to 
dismiss ‘native medicine’ without attempting either to understand or evaluate it. 
It is salutary to remember that fashions come and go in Western medicine, which 
is still far from exact science, and that this applies particularly to the treatment of 


Fic. 89. Crocodile pool used for washing and drinking, and believed to increase 
fertility. On the left, a young crocodile lies asleep, undisturbed by the 
villagers (The Gambia). 


children, Within a generation, there has been a swing of the pendulum from the 
rigid ‘by-the-clock’ feeding of infants towards a ‘feed-on-demand’ schedule, 
which is the universal native practice; it is now being pointed out that much 
harm can be done to the young child by separating him from his mother during 
sickness, and the mother’s aid in feeding and caring for him in hospital is being 
enlisted -again a principle that would be accepted as axiomatic in unsophisticated 
communities; whilst the recent development of the child guidance services in 
Europe and North America comes a tardy recognition of the very great need of 
treating psychological as well as physical sickness in childhood. . 
Medicine, hygiene, nursing, agriculture and education in tropical countries 
àre now to an increasing extent becoming the responsibility of those who, whilst 
themselves natives of these countries, have been trained in a European culture. 
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These workers are faced with the supremely difficult task of selecting what i 
fundamental and universally applicable in western civilisation, and distinguishing 
this from what is the result of purely local circumstance, economy and environ- 
ment. On their success in applying essentials whilst retaining as much as possible 
of what is best in their own indigenous cultures will depend the future progress 
of their countries, 


Infant and Child Health Services 


The question immediately arises as to whether the structure of the child health 
services in Europe and North America is wholly applicable to tropical areas. 
Certainly the infant welfare centres and well-baby clinics, which have done so 
much to reduce infant mortality in the more advanced countries, are likely to 
serve to an increasing extent as training-grounds for personnel from the tropics, 
and a critical assessment of the value of each part of the structure 1s highly 
desirable before it is copied in any particular area, o. ical 

Linkage of maternity and child-welfare services was in Great Britain a logici 
development in the early stages of the service and still emphasises the close 
interrelation of antenatal and postnatal care, With increasing specialisation 1n 
Great Britain, however, there has been a growing dichotomy between obstetrics 
and child welfare, and although the midwife is trained in care of the newborn 
she often has little experience of supervising the infant beyond this period. die 
midwives working in the underdeveloped areas the district-nurse-midwife mig e 
well serve as a model, A proper training in child welfare and some knowledge 2 
disease in infancy and childhood is essential since the linkage between the two 
Services is likely to remain a very close one, particularly in rural areas. The 
obstetric services in the tropics have in general tended to develop very much mone 
rapidly than the paediatric, and there is a real danger of local midwife-training 
schemes neglecting the care of the older infant. ae 

Infant welfare clinics. In considering the expansion of infant welfare — 
in the tropics, it should be clearly borne in mind that in Europe the need Gr 
infant welfare clinics and schools for mothers arose primarily from the widespreac 
employment of women in industry and the consequent decline in breast oe 
during the latter part of the nineteenth century. The French Gouttes de Lait, t€ 
English infant welfare centres, and the American well-baby clinics were all fh 
the first instance designed to reduce the high infant mortality of artifically s 
infants during the first twelve months of life. Indeed, the American movement 
was originally concerned largely with the provision of clean milk suitably modifie 
for infant feeding at low cost. As the services have developed, the European 
clinics have attempted to encourage breast feeding (though after fifty years - 
propaganda less than 60 per cent of women in Great Britain breast feed a 
infant to the age of six months); ‘safe’ milk has been made generally availabe 
and emphasis has been placed on the routine use of vitamin supplements in t T 
prophylaxis of rickets and scurvy. In the case of breast-fed infants, weaning B 
usually recommended at six to nine months on the assumption that safe Bav 
or dried cow’s milk will subsequently be available, and that appropriate m1X€ 
feeding can be given. The clinics have not been designed for the treatment of jd 
except feeding disorders and minor ailments, again on the assumption tha 
facilities for treatment of illness are readily available elsewhere. 
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In the tropics the position may be fundamentally different. Not only is breast 
feeding accepted as the normal procedure, at least in rural areas, but the supply 
of ‘safe’ cow's milk is often negligible. The deficiency diseases against which 
prophylaxis should be primarily directed are those prevalent in the particular 
arca, Thus xerophthalmia, infantile beri-beri or kwashiorkor may be found to be 
a greater local hazard than scurvy, which is rare in the tropics and particularly 
so in breast-fed infants. Again, the medical services as a whole are not so compre- 
hensive that ‘preventive’ clinics which do not undertake treatment are likely to be 
generally accepted or understood, at least at the present time. 


most primitive Nigerian 
an infant welfare clinic 
are worn, the infant is 
d on the hip or in a raw-hide sling 


Fic. go. Women of one of the 
(pagan) tribes attending 
(1953). When no clothes 
commonly carrie! 
on the back. 


Clinics in a tropical area are most likely to be successful if the medical officer 
or nurse responsible is prepared to unlearn a considerable amount of the practice 
designed for European countries, and to make a detailed study of local conditions, 
including the staple diet and food prices. It appears unprofitable to concentrate 
too exclusively on the technique of breast feeding during the first months of 
life, when the age of introduction of mixed feeding, the technique, and a detailed 
consideration of the local foods available (though often not unutilised) and their 
preparation is of much greater importance. Early weaning from the breast (as 
distinct from the introduction of supplementary feeding) is apt to deprive the 
infant of a small but valuable supplement of protein during the first part of the 
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Fic. 91. Polygamous household (Northern Nigeria). 'The three wives have SEP 
huts but share a common compound, where they remain in purdah. r bs 
children had, at the time of this photograph, been taken to the village infan 
welfare clinic by the father (sce Fig. 92). 


FiG. 92. Children and fathers at a children's clinic, the mothers remaining at 
home in purdah. Northern Nigeria. 
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second year. (It should also be remembered that in polygamous communities 
the nursing mother usually does not cohabit with the husband during lactation, 
and that if the infant is taken off the breast before the customary time a second 
pregnancy is likely to follow prematurely.) 

The value of demonstrations of cooking and infant hygiene given to large 
groups of mothers in the clinic is greatly increased when these can be followed up 
by health visiting. Indeed, health visiting is probably the most valuable of all 
infant welfare activities, and though time consuming and extravagant of person- 
nel it should be the aim to develop this service wherever possible. Enormous 
clinics alone are very apt to defeat their own object since infant welfare, more 


Fic. 93. 


than any other branch of medicine, depends essentially on gaining the confidence 
and co-operation of the individual mother. = 

The amount of medical treatment actually given in the clinic must depend to a 
large extent on its situation. In rural areas, where it is likely to be based ona 
health centre or maternity unit, it will probably be necessary to treat all childhood 
ailments which do not necessitate transfer to hospital. If it is practicable to include 
a small number of ‘observation cots’ in such a unit, where sick infants can be 
retained during the day for observation, test-weighing, rehydration or treatment, 
it will be found that hospital admission can often be avoided and the mother 
instructed in home-care. Where the clinic is based on a hospital, and clinic tends 
to become a sieve for the out-patient department, minor treatments being given 
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i i re e fi edical care. 
by the welfare sister whilst more severe ailments are passed on for medic 


It is only in the large urban areas, where hospital treatment is readily pa es 
elsewhere, that independent clinics devoted exclusively to prophylaxis S Le 
teaching of mothercraft are likely to be found practicable. In some o these 
clinics, the attendance of older school-girls has been found valuable both in 
promoting health education and in recruiting helpers. 


Fics. 93 and 94. Southern Morocco, 
dieases are carried out in the vill 


Health education and treatment of infective eye 
age school. (From WHO Film ‘Open your eyes'.) 


Moslem communities will continue to provide 
welfare work so long as purdah is strictly 
held after dark may provide a partial solution, 
will depend largely on home 


a unique problem in infant 
observed. Whilst purdah-clinics 
the extent to which they are used 
visiting and persuasion. To clinics held during the 
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day, infants are apt to be brought by sisters little older than themselves or by their 
fathers (Fig. 92). There is a great need for women medical officers and health 
visitors in Moslem areas, but often extreme difficulty in promoting female educa- 
tion and so recruiting trained personnel from the indigenous community. 

The pre-school child. Whereas in Great Britain the child of two to five years 
is reached by a variety of agencies other than the infant welfare clinic, e.g. the 
general practitioner, health visitor, day nursery and nursery school, in many 
tropical areas almost all these are unavailable. Since this age group is highly 


assistant carrying out tuberculin test preparatory to BCG 
vaccination. 


Fic. 95. Burma health 


vulnerable and often the most neglected, it is particularly important that welfare 
clinics should encourage attendance until the toddler is safely established on an 
adequate solid diet, and that mothers should be urged to bring up the older 
child for inspection when the new infant is born or at any time if the former is 
failing to thrive. 

In some of the larger cities it is found that many three to five-year-olds are 
decanted on to the street when the mothers set off for market in the morning, 
and left with little food and no supervision until late in the day. Conditions 
here might be improved at relatively small cost by the institution of toddlers' 
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playgrounds where small children could be left in safety, and some general 
supervision exercised. 

School medical service. As a long-term policy, the general aims of the 
European school medical services are equally applicable to the tropics, viz. the 
provision of general inspection of all schoolchildren at intervals throughout their 
school life, consultation clinics for cases specially referred, reference of more 
severe disabilities to hospital, treatment of minor ailments, and health education. 
It would be unrealistic to minimise the difficulties of full achievement of these 
aims in rural areas, but the fact that an increasing number of children of school 
age are being brought into the educational system and are under the general 
supervision of adults whose teachers’ training can and should include a modicum 
of health education, provides a structure through which the health of the school- 
child can to some extent be safeguarded. At the present time a great deal can be 
done through the teachers by giving them some instruction (including visual 
aids) in the recognition of diseases common in their arca and by advice regarding 
diet. This latter applies particularly to residential schools, where economy or 
graft may result in the appearance of deficiency diseases. g 

The particular medical problems of the schoolchild will, of course, differ 
widely from those in England. Thus yaws or fungus infections of the skin may 
prove the major contagious condition in a particular area, whilst parasitic 
infestation or malaria may be so widely disseminated as to represent an almost 
universal hazard. 

In general, although the health and physique of schoolchildren often compare 
very favourably with those of the youngest age groups, the schools have a most 
important part to play in improving standards of hygiene, e.g. in teaching the use 
of latrines, the dangers of infected water, the necessity for early treatment of 
infectious disease, and indirectly in improving diet. Thus one of the major 
problems of the tropics is the alternation of ‘fat and lean periods’ corresponding 
with wet and dry seasons. In residential schools a more or less consistent diet 
is possible throughout the year, and in day-schools where it is a common practice 
for children to obtain a mid-day snack from street tr. 
can be supervised and improved (Wilson 
day school meal at cost price has been fou 
this beginning of 


aders, the type of food sold 
» 1954b). Even the provision of a mid- 
nd practicable in some day-schools, and 
à school meals service offers immense possibilities. 


The Future 

With regard to the control of disease, there 
areas of the tropics will, within a relatively 
diseases which have held back their development for centuries, It has been 
pointed out (Chaudhuri, 1954) that many so-called ‘tropical’ diseases, e.g- 
plague, cholera, dysentery, leprosy, malaria, yellow fever and smallpox, flourished 
in Europe or North America at no very remote date, With the vastly improved 
modern methods of attack, the difficulties, though great in tropical areas, are not 
insuperable, provided that the peoples of the countries concerned are firmly con- 
vinced of the importance of the undertakings, 'This is a large proviso, but the 
Indian Five Year Plan is already showing what can be done w 
have the backing of the electorate and the s 
tion and the United Nations Inte 


is good reason to hope that large 
short time, be cleared of many of the 


hen major schemes 
upport of the World Health Organisa- 
rnational Children's Emergency Fund. Thus 
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parts of India, which had been abandoned to jungle a thousand years ago on 
account of malaria, have not only been cleared of malaria but are rapidly being 
brought under cultivation with the aid of the Food and Agriculture Organisation. 
Tuberculosis, though still one of the major killing diseases of tropical areas, is 
being attacked as a world problem. BCG vaccination programmes have been 
carried out in sixty-four countries with the assistance of WHO, UNICEF and 
I'TC, and represent one of the largest international health programmes of the 
century. By the end of 1959, 265-4 million tuberculin tests and 10577 million 
vaccinations had been effected. 

Many other examples in different parts of the tropics could be cited. But the 
bleak fact remains that control of disease leads rapidly to increase in population, 
and that productivity must increase even more rapidly if the present low stand- 
ards of living are to be effectively improved. 

Little has been said here of the great amount that has already been done in 
tropical countries the building of modern hospitals, clinics, schools, technical 
colleges and universities, or the real progress that has been made in agriculture. 
It would have been equally possible, though perhaps more misleading, to draw 
illustrations entirely from these sources. But the major child health problems of 
the tropical areas lie not amongst that minority of children who are receiving 
education, diet, and medical attention of high quality, but amongst the great 
majority who are not. (It should be emphasised that the distinction is not alto- 
gether one of urban versus rural populations, since in many of the larger cities 
the living conditions in the slums are very much worse than in most villages; 
nevertheless the social services tend to be concentrated in the more densely 
populated areas, and the remoter arcas have often remained remarkably primi- 
tive.) The present picture is one of extreme contrasts some of the existing in- 
stitutions being more than a thousand years in advance of cultures existing side 
by side. The child who is required to hurdle over the centuries in a single lifetime, 
reaching a modern university from a primitive village community and from there 
going on to shoulder responsibilities of democratic government or administration 
which call for integrity, vision, and balanced judgment, is being faced with a 
phenomenally heavy task. It is not surprising that there have been failures, but 
rather that successful progress has already been so great. 


R. W. B. ELLIS 
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Chapter 23 
FAMILY PLANNING 


IN good obstetric practice the first aim is to secure for each mother a a 
baby after an uncomplicated pregnancy and labour whilst the paediatrici ^ 
concern is that the child should develop normally and achieve its full parente j 
as a useful citizen. But these objectives cannot be attained simply by — 
excellence in medical care. So much depends on the individual husband as 

wife and on the standards they set in their own lives and in their own bame 
Where health is good and the environment favourable the mother can S ced 
succession of healthy children but the opposite, too often, is true. oe 
parents especially in the lower socioeconomic groups are apathetic or "s 
and unable or unwilling to take any initiative over birth control gue "—- à 
adds considerably to their difficulties, In their study of 1,000 families in Ne high 
upon Tyne, Spence et al. (1954) drew attention to the relationship betw een E 
parity and problem families. 'The average number of children within P 4 reed 
of problem families was 4-3 compared with 2:3 for the remainder. The child i 
in these families had one and a half times the expected number of illnesses vs 

twice the incidence of bronchitis and pneumonia. The inability of such families 
to control their rate of reproduction is a major problem in so much a es 
parents and their numerous offspring are a considerable burden on the -—— 
social and medical services. In general it is women in the lower social groups wh x 
have large families and it is these mothers who contribute heavily to the -—— 
of child life at birth. The effect that these mothers can have on perinatal montà = 
in large communities has been shown by Russell et al, (1963) who have a ap wm 
the Cities of Newcastle upon Tyne and Aberdeen. Perinatal mortality 18 e 
in Aberdeen (Fig. 96) and Russell and his colleagues have shown (Tables 21-23 


"TABLE 21 


Perinatal Mortality by Social Class in Aberdeen (1959-60) and Newcastle (1960): 
Single Legitimate Births Only 


Aberdeen Newcastle = 
Per- Peri- Per- . Pori- 
Social centage Peri- natal centage Peri- nie 
class No. in each natal mor- No.  ineach natal MIS 
Sq deaths tality S.C deaths tality 
I+II 899 144 24 26:7 654 13:9 16 245 
Il — 3730  s98 115 308 2807 — 60-9 82 aye 
IV+V 1592 25°5 49 30:8 1118 237 so 440 
'Total* 6242 1000 188 301 4711 100-0 154 3T 


* "Totals include cases in which social class was not stated. 
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TABLE 22 


Incidence of Grand Multiparity by Social Class in Aberdeen (1959-60) and Newcastle 
(1960): Single Legitimate Births Only 


Aberdeen 1959-60 Newcastle 1960 
Percentage Percentage 
Social Total Grand grand Total Grand grand 
class deliveries multiparas  multiparas deliveries multiparas multiparas 
I+II 899 41 46 654 52 8:0 
III 3730 278 75 2867 349 12:2 
IV+V 1592 243 153 1115 275 247 
'Total* 6242 572 9:2 4711 686 144 


* Totals include c: 


n | 


PERINATAL- MORTALITY RATE 


1959-60 


F 
+ 
kd 
5 
P 
2 


1947-48 
1949-50 
1951-52 


Fic. 96. Perinatal mortality rates in the City of Newcastle upon Tyne and in 
the City of Aberdeen 1947-1960. 


that were it not for the very high rate (87.3 per 1,000 births) among 275 grand 
multipara in the lowest social classes Newcastle would lose fewer babies at birth 
than Aberdeen. 

Inefficiency in reproduction and inability to care properly for young children 
are two obvious reasons for family limitation, but there are other circumstances 
which make it advisable to restrict the number of pregnancies. Some mothers 
whose health is excellent and who have the best of medical attention give birth 
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TABLE 23 


AND DEVELOPMENT 


Perinatal Mortality in Grand Multiparas by Social Class in Aberdeen (1959-60) and 
Newcastle (1960): Single Legitimate Births Only 


Aberdeen 1959-60 


Newcastle 1960 


"Total Perinatal- Total Perinatal- 

Social grand Deaths mortality grand Deaths mortality 
class multiparas rate multiparas rate 
I+II 41 o o 52 2 385 
IH 278 14 504 349 17 487 
IV+V 243 II 453 275 24 873 
"Total* 572 25 43:7 686 44 64:1 


* Totals include cases in which social class was not stated. 


to children who are severely afflicted by some inherited disability. An obvious 
example is Rhesus incompatibility where one hydropic stillbirth may follow 
another and little if anything can be done to secure a living child for the mother. 
It is important here for obstetricians and paediatricians to work in the closest 
harmony and to keep a sense of balance. It would seem reasonable at least once 
to try premature induction of labour or possibly intraperitoneal blood 
transfusion (Liley, 1963) at the 28th or 3oth week whilst the foetus is still in 
utero, But there comes a time when common sense should lead the patient's 
medical advisers to suggest that further pregnancies should be avoided. 
Where there is a family history of such conditions as phenylketonuria, cystic 
fibrosis of the pancreas or osteogenesis imperfecta parents may well want to 
know about the advisability of further pregnancies. On the whole those who seek 
advice in this way are the more intelligent and articulate members of society. 
The real problem is to reach the others who go on reproducing and adding to their 
own personal difficulties and to those of the community in which they happen 
to live. Rather than stand aside and watch this happen it would seem preferable 
for family doctors and paediatricians to take the initiative and discuss the question 


of further pregnancies with these parents who mostly welcome advice and help 
offered in this way. 


: future. Again a sth of world 
population published by the N i MET eiae card. 
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situation simply, bluntly and effectively ‘All nations are committed to achieving 
a higher standard of living for their people—adequate food, good health, literacy, 
education and gainful employment. "These are the goals of millions now living 
in privation. An important barrier to the achievement of these goals is the current 
rate of population growth. The present world population is likely to double in 
the next thirty-five years, producing a population of six billion by the year 2000. 
... Such rapid population growth, which is out of proportion to present and 
prospective rates of increase in economic development, imposes a heavy burden 
on all efforts to improve human welfare. . . . It is an international problem from 
which no one can escape. . . . In our judgement this problem can be successfully 
attacked by developing new methods of fertility regulation, and implementing 
programmes of family planning widely and rapidly throughout the world . . . the 
problem of population growth can no longer be ignored. ... Other than the 
search for lasting peace, no problem is more urgent. . . . The over-all task is to 
achieve universal acceptance of the desirability of planning and controlling family 
size. An essential condition for the achievement of this objective is the awareness 
among people throughout the worid that voluntary planning and control of 
family size can and will provide better opportunities for all children and greater 
happiness for their parents.’ 

There is growing recognition that parents have a right, indeed an obligation, 
to plan their families and that health, especially maternal and child health, is to 
a great extent dependent upon reliable and sensible family planning. There are 
many ways of controlling fertility but no single method is universally applicable 
or even acceptable. Coitus interruptus where the husband withdraws before 
ejaculation is probably the commonest practice but not a very reliable one. 
Among the less well educated it undoubtedly plays some part in controlling 
family size. Most gynaecologists believe that this form of intercourse can give 
rise to chronic pelvic congestion in the female and to symptoms such as dys- 
menorrhoea and dyspareunia. They advise against it. The rhythm method of 
fertility control has received a great deal of publicity. In theory at least, there is 
less chance of conception if intercourse takes place only during the ‘non-fertile’ 
period just before and after menstruation. In fact few women have a completely 
regular cycle (colds, infections and emotional disturbances can delay ovulation) 
and the method is not reliable. Contraceptive appliances such as sheaths and 
occlusive pessaries (used with spermicidal creams) are more reliable but their 
regular use demands a fair degree of persistence and intelligence. These tech- 
niques are used effectively by the more sophisticated sections of Western societies. 

But what of the less well educated in our own and in other European com- 
munities and the mass of the population in developing countries throughout the 
world? What practical methods of family planning are available to them? 
Unfortunately the very poor, who are in general the most fertile, are the people 
who are most reluctant to make use of available facilities for birth control. In 
our own country their special problem has been studied by Dr. Dorothy Morgan 
(1964) in Southampton and Dr. Mary Peberdy (1964) in Newcastle upon Tyne. 
In both centres a domiciliary birth control service has been established for 
problem parents who either will not or cannot attend family planning clinics. 
In three years up to August 1964, Dr. Morgan successfully converted 150 
families to the use of contraception. This is a considerable achievement for many 
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were of low intelligence and some were registered mental defectives. im these 
ili i i vo years before the service began; 
150 families there were 142 births in the two yi we decken lace 
in the following two years the number of births fell to 32. Mec anica perm 
contraception were used initially but now oral contraceptie: tablets are à . = 
favoured form of birth control among these families. Dr. Peberdy’s gee 
in Newcastle upon Tyne has been much the same as Dr. eh in $ zn ; 
ampton. Both emphasise the need to regard birth control as a joint TEn d 
affecting husband and wife who should be interviewed together. ia ese E 
experiments show what can be done by tact and persistence and ol mg lal 
problem has been eased by the advent of the contraceptive pill. ‘There is d 
little doubt that progestogen-oestrogen mixtures are highly efficient panes 
ceptive agents but their safety is still disputed and will not be proved x at ye 
twenty years and probably longer. Dodds (1961) has reviewed the pes p 
pituitary suppression and has sounded a warning about the uirestricren vom 
hormones for this purpose. It is important to balance possible risks rot a 
advantages. In advanced countries where a variety of other methods o -— 
control are available and acceptable to large numbers of the population it w eu d 
seem wise to restrict the use of oral contraception to those who find other ways 
of family limitation impossible or ineffective, Where widespread ep escis my 
starvation and disease are immediate and more important threats than possible 
future ill health for a few then the advantages of oral contraception may well 
outweigh theoretical hazards such as permanent changes in the pituitary or a 
development of cancer and the undoubted tendency to increase the risk o 
thrombosis. , 
Other methods of oral contraception are under active investigation and in the 
near future it is likely that some new preparation with less profound effect on 
the endocrine system will prove to be effective and acceptable. It has been 
known for the past ten years that certain compounds of the nitrofuran and thio- 
phene type can halt spermatogenesis at the primary spermatocyte stage and that 
this action is completely reversible; the action is not through the endocrine 
system. Unfortunately these drugs inhibit secretion of male sex hormone and 
reduce libido and in their present form are unacceptable as contraceptives. 
More promising are the dinitropyrrole group of compounds one of which is 
particularly effective in blocking spermatogenesis in the rat, A single oral dose is 
effective for four weeks, In a recent paper Szent-Gyorgyi et al. (1963) report the 
isolation of a substance ‘infertine’ from the calf thymus; when administered to 
adult mice it causes temporary infertility. In time these important developments 
may have a practical application in the control of human fertility. 
The revival of an old method of birth control—the insertion of a foreign 
body into the uterine cavity—has attracted a great deal of interest in the past 
few years. It is thirty-five years since Grafenberg (1930) reported the use of gold 
and silver rings for this purpose though complications, chiefly infection, pre- 
vented the widespread acceptance of this practice, But the situation has changed. 
Antibiotics are now available and various devices made of plastic or of stainless 
steel are said to be less irritating than gold or silver. The stimulus has uod 
from workers in Israel (Oppenheimer, 1959) and Japan (Iskihama, 1959) an 
already governments in Tunisia, Pakistan and South Korea are offering this form 
of family limitation to their population (Lancet, 1964). For these countries anc 
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for problem families in our own communities the intra-uterine contraceptive 
device has many advantages. It is cheap and once it has been successfully inserted 
and retained the patient is protected against pregnancy without requiring to do 
anything more (compare this with the need to take a contraceptive pill each day 
or fit an appliance each time intercourse takes place). In about 20 per cent of 
cases the device either falls out or has to be removed because of pain, bleeding, 
infection or because of the husband’s objection. There is, however, no threat 
to life and these disadvantages must be weighed against the dangers which in 
many countries are still associated with a rapid sequence of pregnancies. For 
the 8o per cent who retain the coil or loop it appears to be a highly successful 
means of avoiding pregnancy and the newer devices can be left in position for 
years provided there are no untoward symptoms. It is estimated that the risk 
of a pregnancy is between two and five per 100 years of exposure (Lancet, 1964). 
From work already done it is evident that these devices work in different ways 
in different species. In monkeys there is rapid discharge of ova from the fallopian 
tube whilst in cattle ovarian function is affected. Pincus (1964) suggests that in 
man the devices work by inducing hyperoestrinism. It is certain that they do not 
act by dislodging a fertilised ovum that has already implanted in the endo- 
metrium. For those who agree with the working party of the British Council of 
Churches (Report, 1962) that nidation is the beginning of human life there 
should be no religious scruples about using this method of birth control. In time 
the intra-uterine device may become one of the common methods of controlling 
fertility and it is likely to prove especially useful in developing countries faced 
by rapid expansion of population. 

Both oral contraception and intra-uterine devices are associated with certain 
risks but these must be measured against pregnancy complications and particu- 
larly against the hazards of procured abortion. We remain ignorant of the true 
extent to which pregnancies are deliberately terminated by abortion but there is 
no doubt that this is an important cause of maternal death in the United Kingdom 
and throughout the world. The most recent report (Min. of Health, 1963) on 
Confidential Enquiries into Maternal Deaths in England and Wales (1958-1960) 
records that during the three-year period 135 maternal deaths were directly due 
to abortion; there was evidence that 82 of these deaths (61 per cent) were criminal 
abortions. These 135 deaths constitute 18 per cent of all maternal deaths in 
England and Wales during 1958-1960. In New York City the proportion of 
maternal deaths associated with abortion (mostly illegal) was 43:8 per cent in 
1962 (W.H.O., 1963). These figures give some idea of the formidable toll 
exacted by unwanted pregnancies. 

The diagnosis and management of pregnancy complications and of illness 
in the young occupy so much of the time of obstetricians and of paediatricians 
that it is quite possible for them to forget that some at least of the problems that 
beset parents and their young children could be avoided by efficient birth 
control. To some extent this is a reflection on undergraduate teaching for marital 
problems including sex education and the various techniques of birth control 
receive scant if any consideration in most medical schools. Nor is sufficient 
attention paid to the many sociomedical factors which can have such a profound 
influence on reproductive efficiency and on the health of young children. Small 


wonder that doctors generally are ill-informed and ill-equipped to advise parents 
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who need help. The time is opportune to remedy this defect in the training and 
practice of doctors, 
J. K. RUSSELL 
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Appendix 
SYNOPSIS OF LEGISLATION 


REGISTRATION OF BIRTHS, STILLBIRTHS AND DEATHS. 
NOTIFICATION OF BIRTHS. 

CHILDREN AND YOUNG PERSONS ACTS, 1933-63. 
CHILDREN AND YOUNG PERSONS (SCOT.) ACTS, 1937-63. 
CHILDREN ACTS, 1948, 1958. 

MATRIMONIAL PROCEEDINGS (CHILDREN) ACT, 1958. 
ADOPTION ACTS, 1958, 1960. 

NURSERIES AND CHILD-MINDERS REGULATION ACT, 1948. 
CONSUMER PROTECTION ACT, 1961. 

FAMILY ALLOWANCES ACTS, 1945-59. 

EDUCATION ACTS, 1944-53. 

EDUCATION (SCOT.) ACT, 1962. 

EMPLOYMENT AND TRAINING ACT, 1948. 


This synopsis of legislation dealing with various aspects of the child is designed 
to give a broad picture of the most important relevant Acts. For details the 
reader must refer to the original Acts. 


Registration of Births, Stillbirths and Deaths 


ENGLAND AND WaLrs. THE BIRTHS AND Deatus REGISTRATION ACT, 1953. 
(a) Each live birth must be registered within forty-two days of its occurrence 
with the registrar of the registration sub-district in which it occurs. (b) The 
Registrar-General may order the re-registration of the birth of a person whose 
birth has been registered as illegitimate on the subsequent marriage of the 
parents whatever their status at the time of the birth (Legitimacy Acts, 1926-59). 
(c) Each stillbirth must be registered as for a live birth but, under the Popula- 
tion (Statistics) Act, 1960, the person giving information to registrar must deliver 
to him a certificate, giving the cause of the stillbirth and the estimated duration 
of pregnancy, signed by a registered medical practitioner or qualified midwife, 
or make a declaration that the infant was stillborn and neither doctor’s nor 
midwife's certificate could be obtained. (d) Each death must be registered within 
five days of its occurrence. 

SCOTLAND. THE REGISTRATION OF BirTHs, DEATHS AND MaRniAGES (Scor.) 
Acts, 1854-1938. (a) Each live birth must be registered within twenty-one 
days of its occurrence with the registrar of the registration district in which it 
occurs. (b) An illegitimate birth, registered by the mother, may be re-registered 
as legitimate after application to the Registrar-General for Scotland but re- 
registration can only take place if both parents were free to marry at time of 
conception of child (cf. English position under Legitimacy Acts). (c) Procedure 
relating to stillbirths similar to that in England and Wales, save that certificate 
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of cause of stillbirth has been required since 1939. (d) Each death must be 
registered within eight days of its occurrence. 


Notification of Births 

ENGLAND AND WALES. THE PuBLIC HEALTH Act, 1936. The original Notifica- 
tion of Births and Notification of Births (Extension) Acts were repealed by and 
incorporated in the above Act. Every birth, live or still, must be notified, ona 
prescribed form to the medical officer of health of the area in which the birth 
occurred, by the father if residing at the house at the time of the birth, and by 
any person in attendance upon the mother at the time of or within six hours of 
the birth. The notification must be made within thirty-six hours after the birth. 
In practice, notification is invariably made by the doctor or midwife, who is 
supplied with appropriate notification of birth cards for his or her use by the 
local public health department. 

ScoTLAND. THE NOTIFICATION or BIRTHS ACT, 1907, and THE NOTIFICATION 
or Birtus EXTENSION Act, 1915. The original Acts are still in force in terms the 
same as contained in the Public Health Act, 1936. . 

N.B. In both England and Scotland, no birth is required to be notified if 
the duration of pregnancy was less than twenty-eight weeks, but the birth of a 
live-born child must be registered regardless of the duration of pregnancy. 

A stillbirth is ‘any child which has issued forth from its mother after the 
twenty-cighth week of Pregnancy and which did not at any time after being 
completely expelled from its mother breathe or show any other signs of life.’ 


Acts Relating to the Protection of Persons under Eighteen Years 

ENGLAND AND WALES. THE CHILDREN AND YOUNG PERSONS Acts, 1933-63. 
The principal Act is that of 1933, amended and supplemented by Acts of 1938, 
1952, 1956, and 1963, and other Acts. A 'child' is any person under fourteen 
years; a *young person' is one over fourteen but under seventeen years, 

Welfare powers of local authorities, This section, introduced by the 1963 Act, 
requires a local authority, through its children committee, to make available such 
advice, guidance, and assistance including in exceptional circumstances cash, as 
may promote the welfare of children, in this section defined as those under 
eighteen years, by diminishing the need to receive them into or keep them in care 
or to bring them before a juvenile court. To achieve this a local authority may 
make arrangements with voluntary organisations with such facilities for advising, 
guiding and assisting. Local authority must report to Secretary of State annually 
on provisions made for these facilities, 

Prevention of cruelty and exposure 
wilfully to neglect or ill-treat a child 
likely to cause suffering or injury to 
of girls under sixteen; residence of 


to moral or physical danger. It is an offence 
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Employment. It is illegal to employ any child under thirteen. Hours of employ- 
ment of older children are limited within certain hours of the day. No child 
shall be employed to lift, carry or move anything so heavy as to be likely to 
injure him. No person under seventeen can engage or be employed in street 
trading, and no person under eighteen can take part in street trading on Sundays 
save under stated conditions. Any person under sixteen taking part in an enter- 
tainment for which a charge is made, or film or broadcast, must be licensed to 
do so by the local authority; a child under thirteen may be licensed to perform 
in an entertainment under strictly limited conditions, e.g., the part he is to act 
cannot be taken except by a child of about his age. Local authority empowered 
to license those who are between twelve and sixteen and being trained for 
performances of a dangerous nature. 

Protection of children and young persons in relation to criminal and summary 
proceedings. Charges against children and young persons are heard at specially 
constituted juvenile courts, to the proceedings of which the general public are 
excluded but accredited newspaper reporters are permitted to attend. No news- 
paper report of any proceedings in a juvenile court may include any information 
or pictures which may lead to the identification of any child or young person, 
a protection which is also extended to a child or young person concerned in 
proceedings in any other court and the protection covers sound and television 
broadcasts. A parent or guardian may be required to attend at court when a 
child or young person is brought before it. No child under ten can be charged 
with an offence. Any offence of which a person was found guilty while under 
fourteen years of age shall be disregarded in any charge made against him when 
he is twenty-one years or over. A child or young person found guilty of an 
offence may be dealt with by the court in various ways, including committal to 
an approved school which must be specified by the Secretary of State, or to the 
care of a ‘fit person’, detention in a remand home or detention centre, supervision 
under a probation order, fine, or attendance at an attendance centre. Certain of 
these forms of judgment are available only for specified age groups. 

Any person may give information, on oath, to a magistrate that a child or 
young person is being assaulted, ill-treated or neglected in a manner likely to 
cause him unnecessary suffering or injury to health, or that one of a specified 
list of offences has been committed in respect of him. If satisfied, magistrate may 
issue a warrant to a constable to seek out and remove child or young person to a 
place of safety and the child or young person must be brought before a juvenile 
court within twenty-eight days of his removal unless he is released or received 
into the care of a local authority. 

A child or young person is said to be in need of care, protection or control 
when he is not receiving such as a good parent may reasonably be expected to 
give, or is beyond the control of his parent. Conditions constituting need for 
care, protection or control are: he is falling into bad associations or is exposed 
to moral danger; or, the lack of care, protection or guidance is likely to cause him 
unnecessary suffering or seriously to affect his health or proper development; 
or, certain specified offences have been committed against him or against any 
child or young person in the same household; or, he is a member of same house- 
hold as a person who has been convicted of an offence against a child or young 
person; or, the child or young person is a female member of a household one of 
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whom has committed or attempted to commit a penalisable sexual offence. 
Parent or guardian cannot himself bring a child or young person before a 
Juvenile court on grounds that he is beyond parents’ control, but must request 
in writing the local authority to do so and the authority must proceed within 
twenty-eight days of request or may refuse to take any action, in which case 
parent may apply to court for an order directing authority to do so, Court may 
require the local authority to make available to it information as to home con- 
ditions, school record, health and character of the child or young person con- 
cerned. When court hears complaint that a child or young person is beyond 
control, he shall not be present. A local education authority may bring a child 
or young person before a court for persistent truancy from school and he may 
be dealt with in same manner as child or young person found to be in need of 
care, protection or control, i.e. sent to an approved school specified by the 
Secretary of State; committed to the care of a ‘fit person’; parent or guardian 
enters into a recognisance to exercise proper control and guardianship; super- 
vised by a probation officer or other person appointed by the court. It is a duty 
of parent to notify any change of address to approved school or fit person. 

Remand Homes, Approved Schools. Remand homes must be provided by 
county and county borough councils to which children and young persons may 
be sent by a court on remand or as a place of safety. ‘Special reception centres 
may be set up for the custody on remand of any child under fifteen so as to 
avoid sending him to a remand home. Conduct of remand homes governed by 
rules made by Secretary of State and they are inspected by Children’s Depart- 
ment of Home Office. 

An approved school is a residential school approved by the Secretary of State 
for the education and training of boys or girls. A court may order removal of a 
boy or girl to an approved school but the Secretary of State must specify to 
which school he or she is to be sent. Local authorities or voluntary managing 
bodies may provide such schools which are classified according to age and sex 
of persons for whom intended, their religious persuasion, and the character of 
the education and training given. The schools are used exclusively for the 
accommodation of those who have been committed for having committed 
offences, being beyond control, in need of care, protection or control, and 
persistent truancy. No person may be detained in an approved school beyond 
his nineteenth birthday. The Secretary of State may designate a remand home as 
a classifying centre for persons sent to an approved school and for certain purposes 
such classifying centre must be treated as an approved school. The school 
managers are required to undertake after-care of every person leaving school 
but they may request local authority to do so and authority must undertake this 
after-care. 

Research. Secretary of State and local authorities are empowered to undertake 


research in matters pertaining to these and other Acts, including the Children 
Act, 1948, and Adoption Acts. 


SCOTLAND. THE CHILDREN 
‘There are several differences in 
operative in England and W. 
include: a child under eight ca 
to expose a child under seven 


AND YOUNG Persons (Scor.) Acts, 1937-63: 
the provisions of these Acts compared with those 
ales. Some of the more important differences 
nnot be charged with an offence; it is an offence 
to risk of burning. Any reference in the Acts t© 
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the Secretary of State means in Scotland a reference to the Secretary of State for 
Scotland, Provision is made for the arrest in any part of the British Islands of 
children or young persons escaping from another part. 

ScorLAND, ENGLAND AND WALES. (a) CHILDREN ACT, 1948, as amended by 
the Children and Young Persons Act, 1963. The Act makes further provision 
for the care or welfare, up to the age of eighteen, and, in certain cases, further 
periods, of boys and girls when they are without parents or have been lost or 
abandoned by, or are living away from, their parents, or when their parents 
are unfit or unable to take care of them, and in certain other circumstances, 
With certain differences in detail, the principal Act as amended is applicable to 
Scotland, England and Wales. 

It is the duty of a local authority to receive into its care any child under 
seventeen, who is without parents or guardian, has been abandoned or lost, or 
whose parents or guardian are prevented, permanently or temporarily, from 
providing him with a normal home life, provided that the intervention of the 
local authority is deemed necessary in the interests of the child. The duty to 
receive such a child is placed on the local authority in whose area the child is 
found, but the local authority of area of his domicile may receive the child or 
provide for his maintenance. The local authority must look after the child till 
he is eighteen, if his welfare so demands, but must return him to his parents if 
they so desire and if this is in the interests of the child, or if the authority can 
arrange for his care by parents, relatives or friends. 

A local authority may, in respect of any child already in its care, by resolution 
assume parental rights if his parents’ or guardians’ whereabouts remain unknown 
for at least twelve months; or he suffers from any mental disorder rendering him 
unfit to care for the child; or he has persistently failed without reasonable cause 
to discharge obligations of a parent or guardian as to be unfit to have care of 
child. If parent or guardian objects he can apply to court. It is an offence to 
harbour or conceal a child in care of a local authority after its assumption of 
ghts. Under the Children and Young Persons Acts, a court may 
aring for a child (in case of a child brought 
before it) and the local authority must act as a *fit person' for such care if so 
required unless child is subject to probation or supervision. . M 

A local authority must provide suitable accommodation for the children in its 
care either in homes provided by itor in voluntary homes when boarding-out is 
ble or undesirable. Secretary of State empowered to make regulations 
omes, hostels, etc., and concerning accommodation, 
d religious instruction. The Secretary of State for 
tel accommodation may also be provided 


by a local authority for persons over school age and under twenty-one, or longer 
if necessary, where such persons have been in the care of the local authority. 
Financial aid may also be given by an authority for the education and training 
of persons between seventeen and twenty-one when such persons had been in 

local authority at the age of seventeen. Similarly, local authority 


the care of the n i h 
may visit, advise and befriend any person who so desires this and who was in the 


authority's care up to the age of seventeen. 
Parents, putative father, or mother are liable 
towards a child's care up to sixteen. Thereafter, 


parental ri 
prescribe the most suitable means of c 


impractica 
concerning foster-parents, h 
equipment, medical care, an 
Scotland is similarly empowered. Hos 


to make financial contributions 
if the child is in wholetime 
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adopter(s) but in England this automatic inheritance does occur save in case of 
titles, etc. : . -— 

Adoption societies, which must be voluntary bodies, must be registerec p h 
local authority which is entitled to inspect their books. Regulations govern 
conduct of adoption societies. Local authorities are empowered to make and 
participate in adoption arrangements whether infants in the care of the authorities 
or not. o. . 

Child placed with a view to his adoption is called a 'protected child' and is 
(i) one under school leaving age who is placed (for adoption) by a stranger (or 
third party) with a person who is not a parent, guardian or relative of child, or 
(ii) one for whom notice of intention to apply for an adoption order has been 
given to local authority. Protected children supervised by local authority under 
Provisions similar to those obtaining for foster-children under Children Act, 
1958, and these provisions apply until either (a) adoption order is granted in 
respect of a protected child or (5) he attains eighteen years, whichever first occurs. 

Under Adoption Act, 1960, where any person legitimated under Legitimacy 
Act, 1959, had been adopted by his father and mother before that Act became 
operative, the court granting the adoption order may, on application by any of 
the parties concerned, revoke the order. (England only.) 


Nurseries and Child-Minders 


NURSERIES AND CHILD-MINDERS REGULATION Act, 1948. An Act to provide 
for the regulation of certain nurseries and of persons who for reward receive 
children into their homes to look after them, Act applicable to Scotland, England, 
and Wales, 

Nurseries. Premises, not wholly or mainly used as private dwellings, where 
children are received to be looked after for the day or a substantial part thereof 
or for any longer period not exceeding six days. 

Child-minders. Persons who for reward receive into their own homes children 


5, open to public inspection, of 


minders) in its area. Any person pro- 
posing to receive children as defined under nurseries and 


of proper records, 

eceiving more than two children under 
st be registered, but one receiving two 
es not require to be registered, 

Certificates of registration must specify situation of premises to which, or 
the name and address of the person to whom, the registration relates and any 
requirements imposed by the authority, Any change of circumstances must 
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be reported to the authority. There is power to refuse and cancel registrations. 
Authorised persons have power of entry to premises. Schools and nursery schools 
provided by local education authorities or assisted by them, hospitals, and 
premises where child life protection enactments apply, are exempted from 
registration under this Act. 


Protection of Heating Appliances, etc. 


CONSUMER PROTECTION ACT, 1961. An Act to make provision for the protection 
of consumers. It supersedes the Heating Appliances (Fireguards) Act, 1952, and 
the Oil Burners (Standards) Act, 1960, but regulations made under these Acts 
remain operative under this Act. It is applicable to Scotland, England, and Wales. 

Secretary of State is empowered to make regulations regarding any prescribed 
class of goods if, in his opinion, such are required to prevent or reduce the risk 
of death or injury in the use of such goods. It is an offence to sell, let under 
hire-purchase agreement or offer on hire specified goods not complying with 
their relevant regulations. Local authority can authorise in writing any of its 
officers to test, including purchase in order to test, any goods or their component 
parts to which regulations apply, to ascertain if specified requirements are 
complied with, e.g. children’s nightdresses, electric, gas- or oil-heaters. 


Family Allowances 


FAMILY ALLOWANCES Acts, 1945-59. Applicable to Scotland, England and 
Wales. Subject to their other provisions these Acts require that the Minister 
of Pensions and National Insurance shall pay weekly to every family an allow- 
ance in respect of each child after the first. Eight shillings is payable for the second 
child and ten shillings for each subsequent child. 

A 'child' under these Acts is any person who is under normal school-leaving 
age, and also one who has not reached his eighteenth birthday and is either 
attending full-time at school or is an apprentice. A handicapped child who is 
not at school counts for an allowance up to sixteen years. Children removed 
from their parents' control and detained, e.g. at an approved school, or committed 
to care of a local authority, may not count for allowances; neither may children 
for whom guardians' allowances, orphans' pension, or, in certain cases, industrial 
death benefit is payable. Ordinarily, allowances are payable to the mother but 
they may be paid to either parent; in other circumstances special arrangements 
are made. Provision is made for appeals for claims to family allowances to be made 
to local National Insurance tribunals. 


Education Acts 


ENGLAND AND Wars. ‘THE EDUCATION Acts, 1944-53. The principal Act 
is the Education Act, 1944, amended and supplemented by the Education Act, 
1946, and the Education (Miscellaneous Provisions) Acts, 1948 and 1953 and 
the Mental Health Act, 1959. These Acts reform the law relating to education, 
provide for a Minister and Ministry of Education, make comprehensive pro- 
vision for primary, secondary and further education, define the duties of an 
education authority, and with the Regulations made under the Acts contain the 
fundamental legislation relating to the medical and dental care of schoolchildren, 
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System of public education. The system of public education must be organised 
in three progressive stages, vis. (a) primary: full-time education for pupils below 
age of twelve; (b) secondary: full-time education for pupils over twelve and under 
nineteen; (c) further: full or part-time education for those over compulsory 
school-leaving age, and certain leisure time activities. . 

Compulsory school age. Compulsory school age means any age between five 
and fifteen years; the upper limit may be raised by Order in Council. The upper 
age limit for pupils registered at special schools is sixteen. ] 

Provision for and attendance at educational establishments. An education 
authority must secure adequate provision of educational facilities in its area and 
this includes provision of nursery schools and classes for pupils between two and 
five years. The parent of every child of compulsory school age must cause him 
to receive efficient, full-time education suitable to his age, ability and aptitude, 
either by regular attendance at school, or by other means. Sickness is deemed 
a reasonable excuse for absence from school. Transport to and from school may 
be provided by an education authority. . 

Provision of milk and meals. A local education authority must establish a 
Schools Meals Service for the provision of milk and dinners for pupils. The 
authority may also, if they think fit, provide other meals and refresh- 
ments. 

Recreational facilities. An education authority must provide facilities for 
recreation, social and physical training and may, with Minister's approval, 
maintain and manage or assist with the maintenance and management of camps, 
holiday classes, playing-fields and other places; may also organise games, 
expeditions and other activities. 

Provision of clothing. An education authority may provide clothing for a pupil 
attending any school maintained by the authority and the parent may be required 
to pay for or contribute towards cost incurred. 

Cleanliness. An education authority may, by written notice, authorise a 
medical officer to cause examinations to be made of the person and clothing of 
pupils at all schools maintained by it. Any such examination shall be made bya 
person authorised by the authority. If the person or clothing of any pupil 15 
verminous or foul, notice may be served on the parent requiring that the pupil 
and his clothing be cleansed within a specified period. If the authority's medical 
officer considers the cleansing has been inadequate, he may make an order for 
it to be carried out under arrangements provided by the authority (e.g. at a 
cleansing station). If a pupil again becomes verminous or foul, parent liable to 
fine if condition proved due to neglect. Pupil may be excluded from school by a 
medical officer during cleansing period. Girls may only be examined and/or 
cleansed by a qualified medical practitioner or woman authorised for that 
purpose. 

Part-time employment. An education authority has power to prohibit or 
restrict employment if a child is thereby rendered unfit to. profit. fully from 
education provided. 

School health and dental services. An education authority must provide for 
medical inspection, which can be enforced, and for treatment, which cannot be 
enforced and must be free. The Minister may make regulations as to the conduct 
of medical inspections and examinations, and as to special qualifications OT 
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experience of medical officers. Every medical officer employed by a local educa- 
tion authority to enable them to ascertain which children should be sent to 
special schools for educationally subnormal children must have been approved 
for the purpose by the Minister. 

Provision is also made for a comprehensive dental service. 

Handicapped pupils. The Minister must define the several categories of 
children requiring special educational treatment as handicapped pupils. It 
is the duty of a local education authority to find out which children in their area 
require special educational treatment. A formal procedure is laid down for 
securing the medical examination for this purpose of any child who has attained 
the age of two, and parents have a right to be present at any such examination. 
If authority decides that a child needs special treatment, they have a duty to 
provide it either at an ordinary or a special school or otherwise, unless parents 
themselves make suitable arrangements. 

Children unsuitable for education at school owing to a disability of mind. The 
Mental Health Act, 1959, amended previous Education Act provisions relating 
to ‘ineducable’ children. It is the duty of every local education authority to 
ascertain what children in its area are suffering from a disability of mind of such 
nature or extent as to make them unsuitable for education at school and may, by 
written notice, require a parent to submit any child attaining age of two years to 
medical examination at which parent entitled to be present. If such child found 
unsuitable for attendance at school the authority may cause this decision to be 
recorded and to furnish local health authority with a report on child's condition, 
but parent is given opportunity to appeal to Minister against proposed decision. 
Notice of decision to parent shall include statement of functions of local health 
authority regarding arrangements for treatment, care or training of child. Local 
health authority has power to compel attendance at training centres for such 
children and provide transport where necessary. Procedure is also laid down for 
reviewing a decision later at the instance of parent, local health authority or body 
responsible for management of institution where child under care, and for 
cancelling decision if child is then found capable of receiving education at school. 

Any report issued to a local health authority under this paragraph must contain 
appropriate records and information relating to the child. 

School-leavers requiring care from local health. authorities. Children leaving 
school who, because of mental handicap, are in the opinion of local education 
authority in need of care and guidance from the local health authority will 
continue to receive this following the informal passage of information between 
the two authorities, and not, as formerly, by statutory report. 

Compulsory submission to medical examination. Where a medical examination 
will assist the Minister to determine any question raised under the Education 
Acts, he has power to enforce such examination. 

ScorLANp. ‘THE EpucaTion (Scor.) Act, 1962. An Act to consolidate the 
enactments relating to education in Scotland. The Act runs along similar lines 
to those governing education in England and Wales but with some points of 
difference in sections relating to child health. 

Absence from school. Sickness is deemed a reasonable excuse for absence from 
school but when this excuse is put forward an education authority has the right 
to enforce examination of the pupil by the school medical officer. 
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Cleanliness. Examinations to ensure cleanliness of pupils must be carried out 
by the education authority's medical officer or by a person authorised by him. 

School hygiene. Part of the work of the medical officers of an education authority 
shall be to inspect and report from time to time on educational premises, furnish- 
ing and equipment, and to have special regard to the heating, lighting, and 
ventilation, and the sanitary arrangements obtaining in these premises. 

Handicapped pupils. 'The Secretary of State for Scotland must define the 
several categories of handicapped pupils. Provision is made for the compulsory 
ascertainment of. handicapped children who have attained the age of five years, 
and for the ascertainment of those between two and five years if the parent so 
requests. Parents must be informed of the results of ascertainment and of the 
special educational treatment to be provided and have the right of appeal to the 
Secretary of State. The education authority must provide appropriate special 
educational treatment in special schools or by other means approved by the 
Secretary of State. Special schools include special classes, child guidance clinics 
and occupational centres. An authority may establish a child guidance service 
to study handicapped, backward, and difficuit children. , 

Children unsuitable for education or training in a special school owing to a dis- 
ability of mind. As in England, provision is made for the compulsory ascertain- 
ment of children unsuitable for education at school but with the following 
differences: (a) the compulsory age of ascertainment is five years, but a parent 
may request examination of child in the two-to-five-year period; and (b) 
occupational centres being classified as special schools are provided by local 
education authorities in Scotland. Hence a child unsuitable for education at 
School includes one who is incapable of benefiting even at an occupational centre, 
and so must be reported to the local health authority which must provide for 
suitable training facilities and compel attendance, arranging transport where 
necessary. 

School-leavers requiring care from local health authorities. Where it appears that 
a child, by reason of mental deficiency, may benefit from local health authority 
services on leaving school, the local education authority must inform parent 
and local health authority of this fact within six months prior to child ceasing 
to be of school age. 

Any report issued to a local health authority under the last two foregoing 


paragraphs must contain appropriate records and information relating to the 
child. 


Employment and Training 

ScOTLAND, ENGLAND, AND WALES. THE EMPLOYMENT AND TRAINING ACT, 
1948. An Act to make fresh provision for employment exchanges and services 
and for training in employment. 

Youth employment services. These may be provided by an education authority 
for the benefit of persons under the age of eighteen or over that age if still 
attending school. The function of such a service includes the administration 
of unemployment benefit. Information to be made available to the service is 
limited to particulars of health, ability, attainments and aptitudes; there is 


restriction of disclosure of such particulars, but parents have right to see such 
records as are submitted to the service, 
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In areas where the education authority does not accept responsibility, a 
youth employment service must be set up by the Minister of Labour and 


National Service. 
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contra-indications to, 123 
difficulties in, 121 
in tropics, 427 | 
preparation, 114 
régime of, 115, 1 17 | 
role of mother-relationship, 114 
technique of, 115 
test-weighing in, 121 
underfeeding in, 122 
vitamin supplements, 124 
weaning, 124 

Breast milk 
composition of, 118, 126 | 
drug excretion in, 119 | 
expression of, 120 
in newborn infants, 66 
storage of, 126, 282 | 

Breast-shyness, 122 


Calcium 
foetal need of, 37 
requirements of infants, 110 
Calorie feeding, 131 
Calories, required by infants, 108 
Capillary resistance, in newborn infants, 61 
Carbohydrate, requirements of infants, 109 
Careers, vocational guidance for, 362-368 
Carotene, requirements in children, 112 
Castration anxiety, 238 
Cephalhaematoma, 71 
Cephalometry, 41 
Cerebral palsy, education of child with, 315 
Characters, 2, 12, 13 
inborn and acquired, 3 
Chest measurement, 158 
Chicken-pox, 242 
Child care officer, 336 
Child care training, 336 
Child delinquency, 380, 389-400 
Child guidance, 352-361 | 
and the physically handicapped, 360 | 
conference, 353-354, 361 
in infancy and Preschool life, 
in school life, 354 
staffing of cli S, 352 
type of problem, 357 
working of clinics, 353-357 
Child health 
in France, 275 
in Netherlands, 298 
in New Zealand, 276 
in the tropics, 417-447 
in U.S.A., 275, 298 
native custom and, 436-440 
Child health services 
development of 264-276 
history, 264 
in tropics, 440- 445 


356, 358 


Child-minders, 290, 464 
Child protection, 268, 345 
Child welfare centres, 283-287, 440-445 
Children 
adoption of. See Adoption 
boarding out of, 340 
deprived. See Deprived child 
diet for, 133 
education of delicate, 311 3 
employment of, 265, 459, 461, 466, 468 
maladjusted. See Maladjusted child 
in care of local authority, 335, 338-345 
in need of care and protection, 338-346, 
458, 460, 461 
in residential homes, 341, 343 
ill-treated, 337 
subnormal. See Subnormal child : 
with handicaps. See Handicapped child 
Children and Young Persons Acts, 280, 335, 
» 380, 458-463 
Children’s officer, 336 
Chloramphenicol, effect on newborn, 68 
Chromosomes, 4, 13, 17, 19 
Circulation 
changes in at birth, 49-51 
foetal, 48 
in newborn infants, 49-51, 59 
placental, 43 
Circumferential measurements, 158 
Circumcision, 71 
of females, 425 
Cleanliness cli 
Climate, role in sexual maturation, 184 
Clothing, provision of, 466 
‘Cloud babies’, 73 
Cod-liver oil, 113, 274 
Colostrum, 119, 437 
Complementary feeds, 124 
Comprehensive schools, 373 
Consanquinity, importance of, 10 
Constipation, in infants, 123, 238 
Consumer protection Act, 404, 465 
Contraception. See Family planning 
Courts, juvenile. See Juvenile courts 
Cousin marriages, 10 
Crawling, in infants, 208, 210 
Cretinism, 185 
Criminal responsibility, 389 
Crippled child. See Handicapped child 
"ross-infection, prevention of, in newborn 
infants, 72-75 
Cyanosis, 61 
Cytology, 13-15, 18 


S, 304, 466 


Day nurseries, 272, 287-290 
Deaf child, education of, 310 
Deaths, registration of, 457 
Defaecation, in infants, 107, 238 
Deletion, 4 
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Delinquency, 3 ! 


Dental auxiliaries, 319 
Dental health education, 319 
Dental hygienists, 319 
Dental nurses, 319 
Dental services in schools. 
dental services 
Dentition, 145-148 
deciduous, 145 
occlusal relationship, 146 
permanent, 146 
Deoxyribonucleic acid, 2 
Deprived child, 232, 335-350. 358 
in care of local authority, 335-350 
residential homes for, 341-343 
Detention centres, 400, 452 
Development. See also Growth 
abnormal, 3 
emotional, 228-240 
Gesell's classification, 193 
landmarks of, 143 
linguistic, 211-214 
motor, in infancy, 205 | 
riour, 193-225 
of specific structures, 26-30 
postnatal. See Postnatal development 
prenatal. See Prenatal development | 
sex differences in, 145 | 
skeletal age and, 144 | 
social, xi, 221-225 
stages of, 143 
Developmental lines, 230 
Diabetes mellitus, effect on foetus, 38-39 
Diaphragm, prenatal development of, 29 
Diarrhoea, in breast fed infants, 123 
Diarrhoeal disorders, in tropics, 420, 422 
Dicoumarol, placental transfer of, 45 
Diet. See also Nutrition 
effect on foetus, 36 
for older children, 133 
relation to child health in tropics, 418- 
420, 427-430 
Digestion, mechanical 
107 
Diphtheria 
deaths from, 249 
immunization, 249-250, 317 
Disease, genetical definitions of, 4 
Distance standards, 149 
Domestic help service, 293 
Domestic science, instruction in, 325 
Dominance and recessiveness, 5-10 
Down's syndrome, 14, 17 
Draught reflex, 117 
Dried milk, 127-129 
Drugs 
excretion in milk, 119 
placental transfer, 31-33 
Duke of Edinburgh's Awards, 324 


8o, 389-400 
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See School 


factors in, 105- 
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Dyspnoea in respiratory distress syndrome, 
61 
Ectomorphy, 159 
Ectromelia, 31, 33, 68 
Education 
adult, 377 
compulsory, 466 
health. See Health education 
in paediatrics, 265 
in tropics, 437-438 
of delicate child, 311 
of handicapped child, 305-312 
of parents, 68, 236 
of subnormal child, 312-314 
present aims and problems, 369-377 
relation with child guidance clinics, 353 
sex, 408 
source of tension in, 374 
system in England and Wales, 372-374 
Education Acts, 304, 305, 326, 372, 465 
Educational psychologist, 353 


, Educationally subnormal pupils, 312-314 


Eleven-plus examination, 372, 375 
Embryo, development of, 25-30 
Emotional development, 228-240 
Employment 

of children, xii, 265, 326, 459 

of young people, 363, 459 

vocational guidance for, 362-368 
Employment and "Training Act, 468 
Endemic goitre, 435-436 
Endocrine balance, and sexual maturation, 

181-183 

Endocrine glands, influence on growth, 142 
Endocrine system, in newborn infants, 66 
Endomorphy, 159 
Enuresis, 385 
Environment 

importance of, 3, 18, 30, 242 

effect on sexual maturation, 184 
Enzymes, and metabolic errors, 8 
Epileptic child, education of, 311 
Epiloia, 6 
Erythropoiesis, foetal, 42 
Ethology, 223, 230, 232 


Falling reflex, 208 
mily, importance of, xii, 2-3 
Family Allowances Act, 465 
Family Councils and Courts, 399 
Family group homes, 343 
Family planning, 418, 450-456 
methods of, 453-455 
reasons for, 451—452 
Family service units, 338 
antasy, 225, 240 
Fat 
deposition of, at puberty, 176 
measurement of subcutaneous, 158 
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Fat—continued 
requirements of infants, 110 
Father-child relationship, 236, 239, 386 
Feeding, of infants. See Infant feeding 
Feeding reflexes, 196-198 
Fertilisation, 4, 25 
Fish, in tropical diets, 419 
Fit person orders, 396 
Fluid, required by infants, 108 
Fluorine, and dental caries, 111 
Foetal haemoglobin, 43 
Foetus, 25-56 
blood in, 41-42, 43 
circulation in, 48 
dentition in, 145 
development of specific structures in, 
26-30 
effect of drugs on, 31-33, 68 
effect of environmental factors, 30-36 
effect of hydramnios, 47 
effect of irradiation, 33 
effect of maternal diabetes, 38-39 
effect of maternal diet, 36 
effect of maternal vaccination, 36 
effect of maternal viral infection, 33-36 
effect of obstetric complications, 46-48 
effect of oligohydramnios, 28 
effect of placental transfer of drugs, 
31-33, 68 
landmarks of development, 39 
preparation for respiration in, 53 
transfer of immunity to, 45-46 
urine excretion in, 28 
Fontanelles, 71, 165 
Foster homes, 340 
France, infant welfare in, 275 
Froebel methods, 331 
Fructosuria, 8 


Galant's reflex, 199 
Games, 322 
Gametogenesis, 12 
Gamma globulin, 246, 256 
Gang age, 225, 380 
Gastro-enteritis, prevention of, 114 
General practitioner service, 279 
Genes, 2-13, 22 
characters caused by, 2, 
dominent and recessive, 
mutation of, 2 
Genetics, 2-23 
biochemical, 8-9 
characteristics, 2, 5-13 
dominance and recessiveness, 5-10 
mimicry in, 13 
mutation, 2 
role in growth, 11, 140 
role in sexual maturation, 183 
sex-linkage, 10 
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Genital abnormalities, 19-22 
Genitalia, development of, 20, 177 
Gestational age, 41, 80-82, 160 
Goitre, 32 
endemic, 435-436 
Grasp reflexes, 199 
Growth. See also Development 
anthropometric methods, 154-159 
at puberty, 167 
circumferential measurements, 158 
cross-sectional studies, 148 
distance standards, 149 
factors controlling, 139-143 
hormone, 142 
influence of nutrition, 140 
in individual children, 153 
in pre-school period, 166 
linear measurements of, 155 
longitudinal studies, 152 
measurement of width, 157 
methods of study, 148-159 
of infants, 163 
of prematures, go 
of schoolchildren, 167 
of twins, 93, 153 
postnatal. See Postnatal growth 
pattern of, 138 
sex differences in, 143 
types of, 138 
Gut, prenatal development of, 29 
Gynaecomastia, at puberty, 175 


Haemoglobin, foetal, 43 
Handicapped child, 204-295, 305, 316, 360. 
See also under type of handicap 
ascertainment of, 306 
role of child guidance, 360 
types of, 306 
Harlequin colour changes, 61 
Harris's lines, 142 
Head, circumstance in infants, 158, 166 
measurement of, 158 
growth in infancy, 166 
Health, genetical definition of, 3 
Health education, 406-416 
among primitive people, 413 
at welfare centres, 286 
dental, 318 
difficulties of communication, 413 
in schools, 324-326 
in tropics, 430 
methods, 411—416 
motives, 410 
organisations, 415 
principles, 409 
purpose of, 406 
response to, 414 
rewards of, 414 
scope of, 407 
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Health services, infant. See Infant health ' 
services | 
in Schools. See School health services 
Health visiting, 269, 280-281 
in tropics, 443 
Hearing, defects of, 309-311 
ascertainment, 309 
categories, 309 
Heart 
congenital disease of, 34 
in newborn infants, 60 | 
prenatal development of, 26 
Heating Appliances (Fireguards) Act, 404, 
465 
Heat regulation, in newborn infants, 62 
Height. See also Length 
of pre-school children, 166 
of school children, 167 
measurement of, 155-156 
Hepatitis, 246 
Hermaphroditism, 20 
Hernia, diaphragmatic, 29 
Heroin, effect on foetus, 68 
Heterozygotes, 8-10 
Hip, congenital dislocation of, 71 
Holiday homes, 293 
Home accidents, 402 
Home nursing service, 281 
Homosexuality, 240 
Homozygotes, 8-10 
Hormones, concerned with sexual matura- 
tion, 181-183 
Hospitals for children, 265 
Hostels, for young people, 3-44 
Hunger contractions of stomach, 106 
Hyaline membrane disease, 61 
Hydramnios, effect on foetus, 47 
Hygiene, teaching of, 407 
Hyperbilirubinaemia, 63 
Hypocalcaemia, neonatal, 65 
Hypogonadism, 17, 185 
Hypopituitarism, 185 
Hypotensive agents, placental transfer of, 45 
Hypothermia, in newborn infants, 62 
Hypothyroidism, 185 
Hypoxia, effect of foetus, 33 


Iatrogenic disease, in newborn infants, 


67-68 
Ideograms, 13 
Immigrants, 281 
Immunity, 242-261 

acquired, 243-244 

active, 243 

duration of, 246 

herd, 255 

natural, 243 

passive, 243 

placental transfer of, 45, 243-244 
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Immunity—continued 
response, 246 
Immunization, 244-261, 282. See also under 
infection concerned 
combined antigens, 258-260 
programmes, 260-261 
rationale of, 244 
role of the health services, 282, 317 
Imprinting, 230 
Imprisonment, of young people, 398 
Inborn errors of metabolism, 8-9 
Industrial rehabilitation units, 366 
Ineducable child, 467 
Infant feeding, 114-133 
artificial. See Artifical feeding 
breast. See Breast feeding 
failure to suck, 122 
reflexes, 196-198 
vitamin requirements and, 112-114 
welfare foods and, 274 
Infant health services, 279-295 
Infant Life Protection Act, 268 
Infant mortality, in tropics, 424-426 
Infants 
adaptive behaviour in, 214 
air-swallowing in, 106, 117 
crawling of, 210 
day nurseries for, 272 
defaecation in, 107, 238 
definition of, 143 
development of speech, 212-214 
digestion in, 105-107 
emotional development of, 233-236 
growth and development of, 163-166 
head circumference in, 158, 166 
home visitation of, 269 
length and weight of, 163-165 
motor development in, 195, 205 
newborn. See Newborn infant 
nursery schools for, 273 
posture in, 202 
premature. See Premature infants 
Infant welfare 
development of, 270-272 
in France, 275 
in New Zealand, 276 
in tropics, 440 
in U.S.A., 275 
Infection, 242-261 
incidence of, 242 
Infectious disease, immunization against. 
See Immunization 
prevention of, 316 
Influenza, immunization against, 256-257 
Innate releasing mechanism, 230 
Intelligence tests, 217-218 
International Children’s Centre, 276 
Intersexuality, 19, 239 
Intestinal flora, in infants, 107 
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Intestinal parasites, 422, 426 
Intestines, in infants, 105-107 
Intrathoracic pressure, 54 
Iron, requirements of, 37, 110 
Irradiation, effect on foetus, 33 


Jaundice, in newborn infants, 63 

Juvenile courts, 389-400 
decisions available to, 393-399 
procedure, 389, 390 


Karyotypes, 13-14 
Kernicterus, 68, 114 
Kilbrandon report, 337, 389 
Klinefelter's syndrome, iy 
Kwashiorkor, 428-430 


Lactation, 119 
Legislation, affecting children, 399, 457-469 
Length. See also Height 
during infancy, 163-165 
measurement of, 155 
of newborn infants, 162 
Leukaemia, due to foetal irradiation, 33 
Light reflex, 201 
Linkage, 1 
Liquor amnii, aspiration of, 69 
Local Health Authorities, role in child 
health, 279, 337-338, 458 
Low birth-weight, 80-100 
Lungs 
at birth, 53-56 
development in foetus, 52 
expansion in premature infants, 54 


Maladjusted child, 314 
and child guidance, 352-361 
Malaria, 426, 430 
Malformations, congenital, 5-22, 30-36 
classification, 3o 
due to drugs, 31-33 
due to irradiation, 33 | 
due to rubella, 34 
frequency, 17, 30 
genetic basis of, 5-22 
Marriage, preparation for, 408 
Masturbation, 190 
Maternal overprotection, 234 
Matrimonial Proceedings (Children) Act, | 
462 
Maturity grading, 178-181 
Meals, in schools, 266, 320 
Measles, 242, 243, 246, 255 
immunization against, 255-256 
Meconium, 107 


Medical inspection of school children, 300- | 


303. See also School health services 
Medicine, native, 438, 439 
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Menarche, 186-188 
age of, 186 
Menstrual hygiene, 190 
Menstruation, 186 
Mental Health Act, 1959, 398 
Mental health, and infant care, 235 
Mentally handicapped child. See Sub- 
normal child 
Mesomorphy, 159 
Metabolism 
inborn errors of, 8-9 
in newborn infants, 64 
in respiratory distress syndrome, 61 
Midwifery, 267, 268, 279, 425 
Milk, 126-131, 274 
cheap provision of, 274 
composition of, 126 
condensed, 127, 129 
dried, 127-129 
fortification of, 274 
in schools, 266, 321 
in tropics, 418 
liquid, 130 
National Dried, 129 
Mimery, 13 
Mongolism, 14, 17 
Mongolian blue spots, 7o 
Montessori methods, 331 
Moro reflex, 198 
Mortality, perinatal, 87 
Mosaicism, 17 
Mother and baby homes, 293 
Mother-child relationship, 222-223, 224, 
234-235, 236, 430 
Mothercraft training, 286, 325 
Motor activity, in newborn infants, 195 
Mumps, 242 
Mutation, 2 
Myopia, 9o, 307-309 


National Health Service Acts, 274, 281, 288 
National Institute of Industrial Psych- 
ology, 362 
Native custom and child health, 436—440 
Negativism, 224 
Neglected child, 337 
Netherlands, school medical services in, 298 
New Zealand dental service, 319 
Newborn infant, 58-76 
accommodation of, 72 
behaviour in, 194 
blood in, 63 
care of, 68-72 
circulation in, 49-51, 59 
development of behaviour in, 194 
endocrine system in, 66 
examination of, 70-72 
heat regulation in, 62 
iatrogenic disease in, 67-68 


INDEX 


Newborn infant—continued 
jaundice in, 63 
measurements of, 161—163 
metabolism in, 64 
motor activity in, 195 
posture in, 195 
prevention of cross-infection in, 72-75 
r:ception of, 69 
reflexes in, 196, 205 
renal function in, 65 
skin of, 72 
some causes of death in, 73 
New Zealand, child health in, 276 
Niacin, requirement in children, 112 
Nipples 
cracked, 121 
retracted, 115 


Normal child, xiii 
Notification of births, 458 
Nurseries, 464 
day, 272 
for newborns, 75 
residential, 291-293, 344 
Nurseries and Child-minders Regulation 
Act, 464 
Nursery classes, 273 
Nursery nurse training, 291 
Nursery schools, 273, 327-334 
accommodation, 329 
play in, 331 
residential, 330 
Nurses 
dental, 319 
home, 281 
in day nurseries, 289 
in school health services, 299, 303 
in welfare centres, 285 
Nursing service at home, 281 
Nutrition, 104-134 
effect on birthweight, 82 
effect on maturation, 104 
influence on growth, 104, 140 
in infants, 108-114 
Nutritional requirements, 108-114 


Obesity, 104 

Object relations, 234 

Obstetric complication, 
velopment, 46 

Oedema, in respiratory distress syndrome, 
61 

Oepidus complex, 239 

Oligohydramnios, effects of, 47, 65 

Oral phase, 234 

Orange juice, 274 

Organogenesis, 25-30 


and prenatal de- 
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| Outward Bound Schools, 324 


Overcrowding in home, 423 

Oxygen therapy, and retrolental fibro- 
plasia, 68, 75 

Oxygen transfer, and placental blood flow, 
42 


Paediatric teaching and training, 265 
Pancreas, fibrocystic disease of, 8 
Parasitic infestation, 420-424, 426 
Parent-child relationship, 358, 385-387 
Parenthood, preparation for, 408 
Partially sighted pupils, 307-309 
Pertussis. See Whooping cough 
Phenotype, 2 
Phenylketonuria, 8, 280 
Phobias, 237 
Phosphorus, requirement in infants, 111 
Phosphorus levels, in newborn infants, 65, 
67 
Photoscopy, 159 
Physical training, 322 
Physiological age, 144 
Piaget's concept of development, 219-221, 
229 

Pitressin, placental transfer of, 44 
Pituitary, role in growth, 142 
Placenta 

circulation in, 43 

excretory role of, 28 

insufficiency of, and foetal growth, 86 


transfer of substances across, 31-33. 
44-45 
Placental blood flow, and oxygen transfer, 
42 


Plantar responses, in newborn infants, 196 
Play, importance of, 229, 330 
Playgrounds for toddlers, 273, 290, 291 
Poisoning, accidental, 404 
Poliomyelitis, immunization against, 253— 
255, 282 
Postmaturity, 163 
Postnatal growth, 137-169 
effect of chronic disease, 141 
emotional factors, 141 
endocrine factors, 142 
factors controlling, 139-143 
genetic factors, 140 
nutritional factors, 140 
sex and, 143 
Posture 
in infants, 202 
in newborn, 195 
Precocious puberty, 185 
Pregnancy and congenital defects, 30-36 
diet in, 436 
Premature infants 
accommodation of, 75 
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Premature infants—continued 
behaviour disorders in, 97-100 
congenital defects in, 9o 
domiciliary care of, 281 
growth of, 9o 
mental development of, 93-97 

Prematurity, 80-100, 163 
definition of, 80 
diet and, 82 
foetal factors, 84 
illegitimacy and, 83 
maternal factors, 83 
morbidity and, 89 
pregnancy factors, 85 

Prenatal development, 25-56 
earliest stages of, 26 
effect of diet, 36-38 
effect of environmental factors, 30-36 

effect of maternal diabetes, 38, 47 
effect of obstetric complications, 46-48 
effect of placental transfer of drugs, 
31-33, 68 
landmarks of, 39 
specific structures, 26-30, 52 
transmission of disease and immunity 
during, 45, 243-244 
Prepuce, in newborn, 71 
Pre-school child. See under Infants 
Prevention of cruelty, 458 
Primaquine sensitivity, 11 

Probation orders, 394 

Problem families, 337, 450 

Protection of young persons, 358, 460 

Protein 

importance in growth, 142 

in breast milk, 119 

in diet, 108-109, 428-430 

neonatal, serum, 64 

requirements of infants, 109 
Prothrombin level, in newborn infants, 63 
Pseudohermaphroditism, 20, 32 
Psychosomatic illness, in childhood, 360 
Puberty, 173-190 

definition of, 173 

growth during, 173, 190 

intelligence and, 218 

precocious, 185 
Pubescence, definition of, 173 
Pubic hair, development of, 174, 175, 176 
Punishment, 379-387 

and juvenile courts, 389-400 

as deterrent, 382 

of self, 383 

parent-child relationship and, 385 

restitution, 381 

retribution, 381 

social adaptation and, 384 

vicarious, 382 
Purdah, 430, 444 


Reaction formation, 238 
Reception centres, for deprived children, 
342 
Recessivity, 6-10 
Record cards, 283, 286, 301-303 
Reflexes, in newborn, 196, 205 
Regional hospital boards, 279 
Registration of births, 457 
Remand homes, 460 
Renal function, in newborn infants, 65 
Residential camp school, 323 
Residential homes, 341-343 
Respiration 
in newborn infant, 53, 58 
intra-uterine preparation for, 51 
Respiratory distress syndrome, 61 
Resuscitation, in newborn infants, 59 
Retrolental fibroplasia, 68, 75 
Riboflavin, requirements in children, 112 
Ribonucleic acid, 2 
Rice, 420 
Rickets, 113, 281 
Rituals, 237 
Road safety, 403 
Rooming-in, 74 
Rooting reflex, 196 
Rubella, maternal, 34 


Sabin vaccine, 253, 282° 
Salk vaccines, 253, 282 
Sanitation, importance to child health in 
tropics, 420-424 
School children 
child guidance and, 353 
employment of, 326 
heights and weights of, 167 
measurement of, 155-156 
medical examination of, 300-303 
School dental service, 267, 318-320 
School health service, 298-334 
accommodation, 290-300 
administration, 298 
cleanliness clinics, 304 466 
inspection 300-303 
in U.S.A., 298 
liaison with family doctors 305 
medical treatment by, 303-305 
School leavers, vocational guidance, 362- 
366 
School meals, 266, 320-321 
School medical services, 266, 298-300 
in tropics, 446 
School milk, 266, 320-321 
Schools 
approved, 396, 460 
domestic and mothercraft training in, 325 
for maladjusted pupils, 314, 355 
nursery. See Nursery schools 
punishment in, 386-387 
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Schools—continued 
residential camp, 323 
secondary, 373 
types of 373-376 
use of child guidance clinic, 353 
Sex characteristics 
development of, 174-176 
Sex-chromatin, 18, 22 
Sex chromosomes, 15-22 
Sex development, 36 
Sex difference, 230 
education, 4084 
Sex linkage, 10 
Sex reversal, 21, 32 
al identity, 239 
xual maturation 
and endocrine balance, 181-182 
clinical manifestations of, 173-181 
effect of endocrine disorders on, 185 
effect of nutrition, 184 
factors controlling age of, 183-186 
genetic factors, 183 
grading of, 178-181 
mechanism of, 182 
normal age of, 186-189 
role of climate, 184 
Sibling relationship, 359 
Sickle-cell anaemia, 7 
Sitting, development of, 205, 207 
Skeletal age, and developmental age, 114 
Skeleton, maturation of, 41, 114 
Skin 
at puberty, 176 
measurement of thickness, 158 
of newborn infant, 72 
prenatal development of, 27 
Smallpox, immunization against, 248, 282 
Smiling, in infants, 222, 235 
Smoking and birth-weight, 85 
Social development, 221-225 
Somatotyping, 159 
Span, measurement of, 156 
Speech, development of, 212-214 
Speech defects, education of child with, 316 
Spermatogenesis, 177, 454 
Spina bifida, 13 
Standing, 210 
Stem length, 156 
Stepping reflex, 201 
Steroid metabolism, in newborn infants, 67 
Stillbirth, 458 
Stomach, in infancy, 105 
Stools, in infancy, 107 
Subnormal child, education of, 295, 312— 
314 
Succinylcholine, effect on foetus, 68 
Sucking reflex, 105, 197 
Sulphonamides, effect on foetus, 68 
Supplementary feeds, 124 
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Surfactant, 62 
Suxamethonium sensitivity, 9 
Swallowing reflex, 105, 197 
‘Synkavit’, 64, 68, 114 


Teeth, 145-148. See also Dentition 

Testis, descent of, 36 

‘Tests, intelligence, 217-218, 313 

Test-weighing, 121 

‘Tetanus, immunization against, 251-253 

Thalassaemia, 7 

Thalidomide, effect on foetus, 31, 68 

Therapeutic relationship, 352 

Thiamine, requirements in children, 112 

Thumb sucking, 237 

Thyroid, prenatal development of, 29 

Thyroid, in newborn infants, 67 

‘Toddlers’ playgrounds, 273 

Toilet training, 237 

‘Tonic neck reflex, 202, 205 

‘Translocation, 17 

‘Trisomy, 17 

Tropics, child health in, 417-447 

Trunk incurvation response, 200 

Tuberculosis, BCG vaccination, 246, 257 
case findings in schools, 317 

‘Tuberculous infection, 317 

'Turner's syndrome, 17 

‘Twin transfusion, 87 


Umbilical cord, management of, 61, 69 
Underprivileged child, care of, 335-350 


United States of America, child health in, 
275 

Unmarried mothers, 83 

Urinary system, development of, 28 


Vaccination. See specific infection. 
risks of in pregnancy, 36 
Variation, xiii, 149 
Vasomotor tone, in newborn infants, 60 
Virilisation, 32, 68 
Virus infections, maternal, 33-35 
Vitamin A 
effect of excess on foetus, 33 
requirements, 112 
Vitamin B complex, requirements, 112 
Vitamin C, requirements, 113 
Vitamin D, requirements, 113 
Vitamin K, requirements, 114 
Vocalisation, 212 
Vocational guidance, 362-368 
Voice, breaking of, 175, 302 


Walking, development of, 210 
Weaning, 124-126, 235 
Weight 

at birth, 80-100, 161 

in infancy, 164, 165 
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Weight—continued 
measurement of, 157 
of pre-school children, 166 
of school children, 167-168 


Width, measurement of, 157 
‘Witches’ milk, 66 
Worm infestation, 422, 426 


World population, 453 
Weight-loss, in newborn, 65 
Welfare centres, 283-287, 440-445 Xerophthalmia, 112 
Welfare foods, 274 
Wet-nursing, 264 Yaws, 431-435 
Whooping cough, 244, 251 


Youth employment services, 364 
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